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Ablation of the breast and evacuation of the axilla is generally con- 
sidered the treatment for operable cancer of the breast. The question of 
the value of supplementary pre- and postoperative roentgen treatment is 
still controversial (6); McWutrTER (12), however, recommends simple 
ablation of the breast and intensive postoperative roentgen treatment of 
the axilla. The therapy in inoperable cases, and in cases of recurrence and 
metastases following operation, was formerly exclusively radiologic; but 
in recent years it has been realized that mammary cancer tissue is : subjec t 
to hormonal influence, and this discovery has been made use of in the 
treatment of these inoperable or after operation recurring or metastasising 
cases. The hormonal treatment has, however, in all cases been only tem- 
porary, palliative, and thus does not alter the indications for the operable 
cases, which still should be dealt with surgically (13). Therefore, what will 
be said in the following applies only to the treatment of operable cases of 
breast cancer and cases of recurrence or metastases following operation for 
such. 

There exists by now a considerable literature on the results of roent- 
genisation or operative removal of the ovaries in females with breast 
cancer (the first results of operative removal were published 1896) before 
the climacteric and in the first years after the menopause, and it has been 
established that such a treatment often (in about one-third of cases) 
results in a very notable subjective improvement, in some cases also in 


1 The study was made with aid from the Danish National Anti-Cancer League. The 
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objective improvement in the form of marked calcification of osteolytic 
osseous metastases. The effect is only temporary, however, lasting on the 
average about six months, seldom much over a year (THAYSSEN (14); 
to whose list of literature 1 would refer for other works on the subject). 

Temporary subjective and objective improvement of breast cancer 
as result of treatment with very large doses of estrogenic hormone has been 
reported notably by British investigators (3, 4), especially in cases of soft- 
part cancer in women above the age of sixty. On the other hand, they 
think that this therapy should definitely not be used in the case of women 
still menstruating, because it may stimulate metastases from the cancer. 
Also in these patients the effect is only temporary; besides, it seems more 
uncertain. 

While it seems strange that roentgenisation of the ovaries and large 
doses of estrogenic hormone should produce the same effect (even though 
the question is of patients belonging to different age classes), there is 
nothing surprising in the fact that irradition of the ovaries with Roentgen 
before the menopause may have an effect similar to that of treatment 
with androgenic hormones before and after that period. The first reports 
of the use of androgenic hormones in the treatment of breast cancer were 
published in 1938-—39 (ULRicH (15); LoEsER (7, 8, 10)). More recently 
others have appeared, notably from the U. 8. A. (Aparr and his associates 
1, 2, 5). The preparation used has in most cases been testosterone pro- 
pionate in oily solution, more rarely testerone propionate in tablets for 
implantation. ADAIR’s treatment has usually consisted in injections over 
a period of about ten weeks, beginning with doses as large as up to 200 
milligrams daily during the first weeks, during the later course less frequent 
or smaller, but the total dose administered often reaching as high as 4,000 
milligrams. More lately he has, however, reduced his dosage somewhat, 
to between 100 and 200 milligrams twice, or 100 milligrams three times, 
a week, and it is stated that an effect may be obtained from administra- 
tion of 50 milligrams twice a week (2). Lurr (11) has achieved good re- 
sults from treatment with 25 milligrams daily or on alternate days. 

When the patient responds favourably to the therapy, the sympto- 
matic effect usually begins to show itself in the course of two to three 
weeks. The pain becomes less and eventually disappears entirely, the 
appetite gets better, there is gain in weight, and altogether the patient 
feels considerably better. Roentgen examination may show increase in 
density of the areas of osteolytic metastases (2, 5). In elderly patients 
there is seldom any effect on soft-part metastases or on the primary 
tumor, while in younger there may sometimes be observed some regres- 
sion similar to what is the case after castration either by roentgen or 
surgical (13). In a few instances, hydropic changes in the cancer cells 
with pycnosis of the nuclei, has been observed after the administration of 
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testosterone (2). The treatment has some masculinising effects: facial 
hirsutism and deepening of the voice, more rarely hypertrophy of the 
clitoris. Also increase in libido has been noted in some instances (4). 

During the early part of the treatment there will often, as indication 
if bone regeneration, be a drop in the serum calcium and increase in the 
erum alkaline phosphatase (2, 5). If the calcium level in a patient with 
sseous metastases is already high (about 14 milligrams per cent or over) 
vhen the therapy is instituted, the testosterone must be administered 
‘autiously, and if it rises still higher under the treatment the latter must 
ye discontinued, as otherwise the consequence may be marked toxic 
nanifestations in the form of nausea, vomitings and lowering of the 
general condition (2). 


Author’s Material 


At the Radium Center in Copenhagen, treatment of breast cancer 
with testosterone propionate was begun in June, 1947. In some instances, 
the new therapy was applied in conjunction with Roentgen treatment; 
but as its effect can only be gauged by the results obtained where testo- 
sterone was used exclusively, I shall mention only these cases, 15 in all, 
each with an observation time of ten months or longer. 


Case Reports 


Case 1 (18827). — Woman 55 years old, 6 years postmenopause. In 1938, she 
underwent radical mastectomy for cancer of the left breast (microscopic diagnosis: scir- 
rhous carcinoma). In the two last years she had received four series of Roentgen treatment 
of metastases to the spine and pelvis, the first cycles resulting in some temporary relief 
from pain, the last one, four months ago, without effect. In June, 1947, she complained 
of severe pain, especially in the flanks and hips, radiating down the lower extremities and 
up the back to the occiput. She walked with great difficulty. Roentgenograms revealed 
extensive metastases to the whole of the spine, pelvis and ribs. 

From June 11 to September 15, 1947, she received 50 milligrams of crystalline testo- 
sterone propionate twice weekly. Barely three weeks after the beginning of this treatment 
the pain was distinctly less. On July 5, she got herpes zoster, and for a short time the pain 
in the right hip was worse; but at the end of the tenth week there only remained some 
slight pain across the loin, insignificant compared with her previous suffering. While 
she had before been given morphine, she was now free of pain on a few codeiphene 
tablets daily, and while she before the initiation of the therapy had barely been able 
to walk, she could now get up and down stairs to the third floor, and could on September 
6 be discharged to out-patient treatment. In the evening after a testosterone injection 
on September 15, marked edemas developed on both lower extremities and increased 
during the following days. As these edemas might possibly have some relation to the pro- 
testerone therapy (HERRMANN, ApaiR & Wooparp (5) report a case in which pretibial 
edema developed after the administration of large doses of protesterone propionate — 
100 milligrams three times a week — but disappeared after the dose had been reduced 
to 25 milligrams three times a week) the treatment was discontinued, whereupon the 
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edemas diminished and afterwards remained more moderate, varying somewhat in degree.* 
On October 23, the treatment was resumed, and from then on until January 26, 1948, 
50 milligrams of crystalline protesterone propionate were given two to three times a 
week. During all this time the patient was practically free of pain and only experienced 
some discomfort from edemas of the ankles. As there two months later came a return of 
slight pain across the loins, she was from March 31 to May 14, 1948, given 100 milligrams 
of crystalline protesterone propionate two to three time a week. She felt well, but then 
ascites developed, and despite administration of 100 milligrams of testosterone in oily 
solution seven times in the course of a month she went downhill, and on July 11, 1948, 
she died after sustaining an intestinal lesion in connexion with an ascites puncture. 

Under the testosterone treatment, the pain, as described, diminished rapidly, and the 
patient’s general condition improved very considerably. In the course of nine months 
the hemoglobin, without any other therapy, rose by even degrees from 56 to 91 per cent, 
and the blood sedimentation rate fell from 75 to 28 mm./h. The serum calcium and phos- 
phorus were within normal limits at the initiation of the treatment and remained so with- 
out any great variations. The serum alkaline phosphatase was before the treatment 9.3 
Buch units. Under the treatment it rose by even degrees to 21.0 units in the course of 
seven weeks, whereupon it slowly fell to 4.4 units in the course of nine months. 

The roentgenologic studies of the osseous metastases during the testosterone treat 
ment showed fairly stationary conditions. There was no positive increase in the density of 
the bone areas involved. 


Thus, in this patient with osseous metastases, treatment with, in all, 
4,200 milligrams of crystalline testosterone propionate had a markedly 
favorable influence by relieving pain and improving the patient’s general 
condition for eleven months; after which time carcinosis of the peri- 
toneum developed and she died a couple of months later. 


Case 2 (33475): — Woman 37 years old. In 1946 she underwent a radical mastec- 
tomy for cancer of the left breast (microscopic diagnosis: solid carcinoma). Three months 
later, subcutaneous metastases developed, and bone metastases to the sternum and pelvis, 
wherefore she in November, 1946, was given Roentgen irradiation to the ovaries, but 
with little effect. On July 4 and 7, 1947, she received two intramuscular injections of 
crystalline testosterone propionate, 50 milligrams each. Both produced general restless- 
ness, indisposition, nausea and vomitings, and particularly the second pain, especially 
corresponding to the sites of the osseous metastases. On July 11, she died rather suddenly, 
probably of pulmonary embolism (no necropsy). Serum calcium was on July 1 11.3 milli- 
grams per cent, on July 9 13.2 milligrams per cent; serum phosphorus on the same dates 
respectively 4.69 and 3.56 milligrams per cent. 


Thus, this patient with osseous metastases manifested after two in- 
jections of crystalline testosterone propionate, of 50 milligrams each, 
a marked increase in the serum calcium, associated with pronounced 
toxic symptoms. 


Case 3 (45792). — Woman 51 years old, 9 years postmenopause. In 1942 she under- 
went a radical mastectomy for cancer of the left breast (microscopic diagnosis: solid car- 


1 Later I have observed several cases with more universal subcutaneous edemas 
after the administration of large doses of testosterone propionate — 100 milligrams 
every other day during two or three months. By discontinuation of the treatment or 
by réducing the doses the edemas diminished again. 
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cinoma). For six months past suffering from persistent cough, increasing dyspnea and 
slight pain in the region of the pelvis. Roentgenograms showed bilateral pleural exudate 
and metastases to the pelvis. 

From October 2 to November 16, 1947, sixteen 50 milligram doses of crystalline 
testosterone propionate were administered. The slight pain disappeared completely, but 
the pleural exudates reproduced themselves short time after evacuation, and the patient 
lost slightly in weight. Serum calcium, phosphorus and alkaline phosphatase showed 
normal values both before the institution of the therapy and at its termination. After 
being discharged, the patient rapidly declined. 


In this case, administration of 800 milligrams of crystalline testosterone 
propionate to a patient with osseous metastases and pleural exudate 
produced complete freedom from pain, but had no effect on the produc- 
tion of the exudate, owing to carcinosis of the pleura. 


Case 4 (46092). — Woman 51 years old, 5 years postmenopause. Had for at least 
seven years had a cancer of the right breast, for which she had never been treated, but 
which in the last four months had given her pain localised to the right breast. Examina- 
tion revealed a scirrhous cancer, 4—5 cm. in diameter, with a large, flat ulceration 3.5 « 2 
em. in diameter (microscopic diagnosis; solid carcinoma). There were metastases to both 
axillae (verified by trephine biopsy), the right about 1 cm., the left 2 x 2 x 1 em. in 
diameter. There were no signs of distant metastases. 

From November 1, 1947, to February 7, 1948, she received 50 milligrams of crystalline 
testosterone propionate twice or three times a week. The total dose administered was 
2,000 milligrams. Under this treatment, the pain disappeared completely, the tumor in 
the right breast diminished slightly in size, became flatter and softer, and at the end of 
the treatment the ulceration was practically healed. The axillary nodes became distinctly 
smaller; thus , the node in the left axilla, which formerly measured 2 x 2 x 1 cm., now 
measured only 0.5 x 0.5 cm. The patient’s general condition improved, she gained 6 kg. 
in weight. The hemoglobin level remained normal throughout. The blood sedimentation 
rate fell from 10 mm. to 2 mm./h. The serum calcium, phosphorus and alkaline phosphatase 
values were all the time normal. While the treatment was in progress, 13 biopsies were 
done from the tumor in the right breast, but no histologic changes could be demonstrated 
in the cancer tissue. Nine months after the institution of the treatment, the patient was 
still feeling well, but there was again some slight ulceration of the tumor in the right 
breast. 


Thus, in this case treatment of an ulcerated breast cancer with, in all, 
2,000 milligrams of crystalline testosterone propionate produced some 
regression of the tumor, with healing of the ulceration, and rather pro- 
nounced dwindling of the axillary lymph node metastases, besides com- 
plete subsidence of the pain in the right breast and improvement of the 
patient’s general condition. Nine months later, she was still feeling well, 
but there were signs of renewed activity of the mammary cancer. 


Case 5 (36098). — Woman 52 years old, 7 years postmenopause. In 1945 she under- 
went a radical mastectomy for cancer of the breast (microscopic diagnosis: adenocarcinoma 
and solid carcinoma). Ten months ago, a local recurrence developed, with cutaneous meta- 
stases, for which she was given several series of Roentgen treatment. In November, 1947, 
there were about the cicatrix widespread cutaneous metastases forming cancer en cuirasse, 
2nd metastases to ribs, to the right pleura and lung. 
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Between November 5, 1947, and January 9, 1948, she received twenty-nine injections 
of crystalline testosterone propionate, of 50 milligrams each. The total dose administered 
was 1,450 milligrams. There was no discernible effect on the cutaneous metastases, and 
4 biopsies during the time the treatment was in progress failed to show any histologic 
changes. The patient gained 0.7 kg. in weight. Hemoglobin, serum calcium, phosphorus 
and alakaline phosphatase were normal during the whole period. The blood sedimentation 
rate fell from 25 to 8 mm./h. Roentgenologically, there was no change. Her general con- 
dition gradually got lower, and on April 21, 1948, she died. 


Thus, in the case of a patient with Jarge local recurrence and costal, 
pleural and pulmonary metastases, treatment with 1,450 milligrams of 
crystalline testosterone propionate had no effect. 


Case 6 (33884). — Woman 59 years old, 10 years postmenopause. In August, 
1944, she had undergone a radical mastectomy for cancer of the left breast (microscopic 
diagnosis: solid medullary carcinoma). Barely two years later, osseous metastases devel- 
oped, for which she was given several cycles of Roentgen treatment, the last in the begin- 
ning of August, 1947, without effect. In November, 1947, there came marked metastases 
to the lumbar spine and the pelvis, and she complained of severe pain. 

From November 14 to December 8, 1947, she received ten injections of crystalline 
testosterone propionate, of 50 milligrams each. With exception of the first two, they were 
followed by increased nausea and vomitings, and in six weeks she lost 6.5 kg. in weight. 
From 11.6 milligrams per cent on November 5, the serum calcium rose to 16 milligrams 
per cent on November 27. During the same period, the serum phosphorus remained normal, 
the alkaline phosphatase fell from 11.6 to 8.4 Buch units. On account of the nausea, vom- 
iting and loss of weight, the testosterone therapy was discontinued. During the course of 
the treatment, the patient nevertheless became almost entirely free of pain and was able 
to walk with hardly any trouble. Roentgenologically there were no demonstrable changes. 
Shortly afterwards, the pain returned, and as the serum calcium on April 6, 1948, was 
still increased (13.2 milligrams per cent), no further testosterone treatment was attempted. 
Roentgen treatment was given instead, but without any appreciable effect on the pain. 


Thus, in this patient with osseous metastases treatment with a total 
dose of 500 milligrams of crystalline testosterone propionate distributed 
over fully a month caused marked nausea and rise in the serum calcium, 
though for a brief time there was also an almost complete relief from pain. 


Case 7 (41054). — Woman 60 years old, 5 years postmenopause. In September, 
194‘}, she underwent a radical mastectomy for cancer of the left breast (microscopic diagno- 
sis: solid carcinoma). In July and September, 1947, she was treated with Roentgen for pain 
in She back; no roentgenologic changes being demonstrated. In December, 1947, she com 
plained of increasingly severe pain in both sides of the pelvis; at the same time she had 
periods of fever, up to 39° C. Roentgenologic studies revealed metastases to the pelvis, 
the lumbar spine and the ribs. 

From December 11, 1947, to March 12, 1948, she was treated with crystalline testo- 
sterone propionate: during the first two months receiving twenty-four injections of 5\) 
milligrams each, after that time (as out-door patient) six injections, one each week, of 100 
milligrams each; total dose during the whole period 1,800 milligrams. Under this treatmen‘ 
the pain rapidly diminished, after two months it had entirely disappeared, and the patien 
had no difficulty in mounting stairs to the fourth floor. Her general condition improved, 
and she thought that the testosterone had a stimulating effect. A month after it had bee» 
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discontinued, she again got a slight pain across the lumbar region, and she missed the 
stimulating effect of the injections. She was therefore from April 20 to July 12, 1948, 
given a second series in thirteen weekly doses of 100 milligrams each. Already after two— 
three weeks the pain had completely subsided, she felt quite well, and at the end of the 
treatment she made a four weeks’ voyage to the Faroes and Ice anne in entire subjective 
well-being. During the testosterone treatment she put on weight: 2.5 kg. in the course 
of a month, 10 kg. in the course of six months. Hemoglobin was Sefewe the treatment 86 
per cent and remained steadily around 90; the sedimentation rate fell in the course of ten 
weeks from 78 to 12 mm./h. The serum calcium, which before the treatment was 11.1 
nilligrams per cent, fell in the beginning in the course of fully six weeks to 9.3, where- 
ipon it again rose to its original level. The serum phosphorus was normal throughout. 
[he serum alkaline phosphatase rose in the course of six weeks from 9.3 to 13.6 Buch 
nits, whereupon it in the course of four and a half months slowly fell to 9.8. 

On August 8, 1948, the patient again got pain and slight fever, which both subsided, 
1owever, in the course of a week. On August 18, she was given 100 milligrams of crystalline 
testosterone propionate, whereupon the pain again increased and the temperature rose 
to 40° C., with a lytic drop in the course of a week. She was therefore from September 
2 to 9, 1948, given roentgen treatment to the pelvic metastases, which resulted in diminu- 
tion of the pain, but only for a rather short time. On October 7, she received 100 milli- 
grams of testosterone propionate in oily solution, whereupon she got severe pain corres- 
ponding to the site of the metastases and associated with high fever. When these attacks 
had subsided, she was given 5 milligrams of testerone propionate in oily solution, which 
resulted in renewed rise in temperature and increase of pain. At the same time, her general 
state declined considerably. Serum calcium and serum phosphorus remained at normal 
levels, but the serum alkaline phosphatase rose in two days from 19 to 34 Buch units, 
whereupon it in the following six days dropped to 25. She died on November 7, 1948. 
Necropsy showed metastases to the liver. 


Thus, in this case treatment with crystalline testosterone propionate 
extending over seven months (total dose 3,200 milligrams) ensured for 
a patient with osseous metastases complete subjective well-being during 
nine months from the initiation of the therapy. After that time she did 
not tolerate the drug either in the form of crystals or in oily solution; 
it caused fever and severe pain corresponding to the sites of the meta- 
stases, without rise in the serum calcium level. 


Case 8 (31062). — Woman 56 years old, 6 years postmenopause. In 1943 she under- 
went a radical mastectomy for cancer of the right breast (microscopic diagnosis: solid 
carcinoma). In June 1946, metastases developed to the spine and pelvis, shortly after- 
wards to the neck of the right femur. She was several times treated with Roentgen, fora 
time obtaining considerable relief from the pain. In December 1947, she was fatigued, 
run down, drowsy, with rather severe, but shifting pain, right-side peripheral facial paral- 

is and vertigo. Roentgenologic studies revealed extensive metastases to the spine, 
he ribs and the base of the skull; besides, there were a couple of small cutaneous meta- 
tases in the right side of the abdomen. 

From December 12, 1947, to February 18, 1948, she received twenty-seven injections 
erystalline testosterone propionate, of 50 milligrams each, and on February 19, 1948, 
ur tablets, of 100 milligrams each, were implanted subcutaneously. In the course of 

sx weeks, she became entirely free of pain, the facial paralysis, which undoubtedly was 
ie to the metastases, disappeared completely, and the vertigo became less, though it 
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continued to distress the patient greatly. Both subjectively and objectively, her general 
condition became considerably better. 

On May 1, 1948, the improved condition was still maintained, but she complained of 
some pain in the hips and femora, and the vertigo still troubled her. The small cutaneous 
metastases had only spread a very little, but a small new one had appeared. Therefore, 
on May 1, 1948, eight tablets, of 100 milligrams each, were implanted subcutaneously, 
and from May 4 to 12 five injections, each of 100 milligrams of crystalline testosterone 
propionate, given. 

Toward the end of June, 1948, return of the facial paralysis was noticed, besides 
there was a slight pain in the right side of the head, and the vertigo persisted. Moreover, 
there had now developed a metastasis to the left tibia. Otherwise, the condition was un- 
changed. After 50 milligrams of testosterone propionate in oily solution had been given, 
seven tablets, of 100 milligrams each, were on July 28 implanted subcutaneously and 
Roentgen given to the base of the skull in hope of relieving the vertigo. The pain 
subsided, but the vertigo and the facial paralysis continued. On October 1948, intra- 
abdominal metastases developed, and she gradually went downhill. 

Hemoglobin was before institution of the therapy 72 per cent, but rose in the course 
of six weeks to 86. The sedimentation rate fell in the course of ten weeks from 60 to 38 
mm./h. Serum calcium and serum phosphorus remained within normal levels throughout. 
The serum calcium was at the beginning of the treatment 11.8 milligrams per cent, though; 
fell in the course of barely three weeks to 9.7 milligrams per cent, whereupon it again 
rose slightly. The serum alkaline phosphatase fell in the course of two months from 33.9 
to 17.2 Buch units, after which time it again rose a little. In connexion with the first series 
of testosterone treatments there was in the course of ten weeks a distinct densification o! 
the areas involved by the osseous metastases. 


Thus, in this case injections of crystalline testosterone propionate 
implantation of tablets (total dosage 3,300 milligrams) had a favourable 
effect in relieving pain, but only little influence on the vertigo due to the 
metastases. A peripheral facial paralysis due to metastases to the base 
of the skull disappeared completely for about four months. Nine months 
after the initiation of the therapy, intra-abdominal metastases developed. 


Case 9 (24326).— Woman 48 years old, 3 years postmenopause. In 1944 she under 
went a radical mastectomy for cancer of the right breast (microscopic diagnosis: scirrhous 
carcinoma). During eighteen months prior to the institution of testosterone therapy she 
had received several cycles of Roentgen treatment, also to the ovaries, for osseous 
metastases. In December 1947, there were metastases to the lumbar spine and the pelvis, 
and an exudate in the right pleura. She was dyspneic, and in poor condition generally. 

On December 15, 1947, and again on January 5, 1948, she was given 50 milligrams 
of crystalline testosterone propionate. Immediately after both injections she felt generally 
unvell and weaker, there were rises of temperature to about 39° C. followed by lytic 
decreases, and her appetite. was poor. On January 25, 1948, she died. The serum calcium 
and serum phosphorus were normal. It is especially noteworthy that there was no rise 
in serum calcium (11.2—11.4 milligrams per cent), and that the serum alkaline phosphatase 
level remained more or less unchanged (26—21 Buch units). 


Thus, in this case the patient, who was in a poor condition, with marke1 
osseous metastases and pleural exudate, showed a decidedly infavourab e 
response to the testosterone therapy. 
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Case 10 (23212). — Woman 64 years old, 22 years postmenopause. In 1940, she 
underwent a radical mastectomy for cancer of the right breast (microscopic diagnosis: 
vdenocarcinoma and solid carcinoma). In December 1947, she was in a very poor state, 
with local recurrence in the cicatrix and metastases to the sternum, ribs, pelvis, right 
ung and pleura. 

From December 19, 1947, to January 6, 1948, she received nine injections of crystalline 
testosterone propionate, of 50 milligrams each. During this time she got steadily weaker, 
ind though no association could be demonstrated between this increasing weakness and 
he testosterone therapy, the treatment was discontinued. 

Thus, in this case a cachectic patient with marked osseous, pulmonary 
and pleural metastases continued to grow weaker under testosterone 
herapy. 


Case 11 (38059). — Woman 46 years old, fully 6 months postmenopause. In No- 
vember, 1945, she underwent a radical mastectomy for cancer of the left breast (micro- 
scopic diagnosis: adenocarcinoma). In April, 1947, examination revealed metastases to the 
pelvis, and she was given Roentgen treatment with moderate, passing effect. In January, 
1948, she complained of severe pain across the loin and radiating down in both lower 
extremities, which made her limp when walking. Her general condition was good. Roentgen 
examination revealed metastases to the pelvis and the lumbar spine. 

From January 17 to April 27, 1948, she was treated with crystalline testosterone 
propionate; first nine doses of 50 milligrams each, then twenty-one doses of 100 milligrams 
each. Already in the course of the first three—four weeks the pain diminished considerably, 
though without subsiding altogether. The patient’s general condition improved, she put 
on weight, and the heat flushes with which she had up to then been troubled disappeared 
entirely. The hemoglobin remained fairly unchanged throughout (79—83 per cent), 
the sedimentation rate fell in the course of four weeks from 107 to 30 mm./h., and after a 
month she could come for her injections as an out-door case. From April 27 there was an 
interval during which she did not appear, and when she showed up on May 19 she com- 
plained that the pain had become worse. From that date until July 23 she was again 
given injections of crystalline testosterone propionate, nineteen 100-milligram doses in 
all. This time the therapy had only slight effect on the pain. During the latter part of the 
treatment it became worse after each injection, followed only by a brief, temporary abate- 
ment. In August 1948, a large pleural exudate developed, she went into rapid decline, 
and on September 2, 1948, she died. 

Prior to the initiation of the testosterone therapy, the serum calcium was 11.9 milli- 
grams per cent; during the beginning of the treatment it fell in the course of a month to 
10.3, at its termination it was 11.0 milligrams per cent. The serum phosphorus was at 
normal level throughout, the serum alkaline phosphatase fell in the course of six weeks 
from 21 to 11 Buch units; afterwards it remained constant. 


Thus, in this case of a patient with distinct osseous metastases the 
testosterone therapy had for four months a favourable influence on the 
pain, but after that time the pain got worse in spite of continued treat- 
ment with crystalline testosterone propionate (total: 3,250 milligrams in 
the course of six months), and about seven months after the initiation 
o: the therapy her general status became very much lower, and she died. 


Case 12 (45791). — Woman 67 years old, 25 years postmenopause. In October, 
114, she underwent a radical mastectomy for cancer of the left breast (microscopic 
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diagnosis: solid carcinoma). In July, 1947, examination revealed metastases to the spine 
for which she received two series of Roentgen treatment, which markedly relieved the pain 
but only for a time. In March 1948, she complained of severe pain from metastases in th: 
thoracic and lumbar spine, the pelvis and ribs; perhaps here was a slight ascites. She wa 
cachectic and had periods of fever. 

From March 24 to April 3, 1948, she received ten 100-milligram doses of testosteron 
propionate in oily solution. During this treatment she got high fever; which, however 
considering her previous attacks of fever and the fact that her temperature was not quit» 
normal when the therapy was initiated, can hardly be ascribed to the treatment. She 
went rapidly downhill, and died April 8, 1948. During the testosterone treatment ther» 
was no positive change in the serum calcium level (10.7—11.2 milligrams per cent): 
serum phosphorus and serum alkaline phosphatase values were normal. 


Thus, this patient, who was cachectic, became weaker under the treat- 
ment with testosterone propionate in oily solution; but her decline can 
not with certainty be ascribed to the therapy employed. 


Case 13 (42702). — Woman 57 years old, 9 years postmenopause. In February, 
1947, she underwent a radical mastectomy for cancer of the right breast (microscopic 
diagnosis: solid carcinoma). In February, 1948, she received Roentgen treatment for 
metastases to the lumbar spine, but the pain was only temporarily relieved. In April 
same year she was in rather poor condition and complained of severe pain. Roentgeno- 
logic studies showed metastases to the lumbar spine and the pelvis, and carcinomatous 
lymphangitis of the lung. 

On April 7 and 23, 1948, she received injections of testosterone propionate in oily 
solution, respectively 100 and 20 milligrams. After both injections the pain corresponding 
to the sites of the osseous metastases became much severer, and she got fever, which 
gradually abated. Roentgen treatment was then tried once more but had only slight 
effect, and the patient died about a month later. Serum calcium was before treatment 
11.5 milligrams per cent, and fell a little. Serum phosphorus was normal, and a serum 
alkaline phosphatase stayed about 8 Buch units. 


Thus, in this patient with osseous and pulmonary metastases two 
injections of respectively 100 and 20 milligrams of protesterone in oily 
solution produced severe pain and fever, but no rise in the serum calcium. 


Case 14 (11527). -—- Woman 63 years old, 14 years postmenopause. In 1929, 
she underwent a radical mastectomy for cancer of the left breast, and in 1941 her right 
breast was similarly removed for the same cause. In July 1947, she received Roentgen 
sreatment for metastases to the spine and pelvis, with the result that for three—four 
months there was a marked diminution of the pain. In April 1948, there were extensive 
metastases to the thoracic and lumbar spine, the pelvis and the upper and of the right 
femur, and she complained of severe pain in the back, especially in the loin, and in the 
lower extremities, especially in the left. She had great difficulty in walking. 

From April 17 to July 19, 1948, she was treated with testosterone, receiving from April 
17 to June 19 thirty injections of testosterone propionate in oily solution, of 100 milligrams 
each, then three times a week 100 milligrams of crystalline testosterone propionate (ei::ht 
injections, in all), and finally, for two weeks, again 150 milligrams of testosterone pro- 
pionate in oily solution three times a week. The total dose administered was 4,700 m lli- 
grams. 
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Barely three weeks after the initiation of the testosterone therapy there was a de- 
ided diminution of the pain, and this continued, so that the patient on May 27 could be 
ischarged to become an out-door patient. At the same time, her general condition im- 
roved and she put on weight. She still complained, however, of some pain in the pelvis 

ind radiating down in the left leg, increasingly so Juring the last part of the treatment, 
cnd particularly after the latter had been discontinued. She was therefore given a long 
series of Roentgen treatment to the extensive osseous metastases which were the cause 
cf the symptoms, with the result that in the course of a couple of months the worst of 
tie pain again disappeared. 

Roentgenologically, the osseous metastases were uninfluenced by the testosterone 
treatment. Serum calcium and serum phosphorus values remained normal throughout, 
the serum alkaline phosphatase remained unchanged about 9 Buch units. Hemoglobin 
was both before the treatment and after 95 per cent; the blood sedimentation rate fell 
from 38 to 13 mm./h. 


Thus, in this case of a patient with widespread osseous metastases 
treatment with a total of 4,700 milligrams of testosterone propionate, 
mostly in oily solution had only a moderate effect on the pain, and this 
effect diminished already during the latter part of the treatment, which 
lasted for three months. 


Case 15 (47726). — Woman 64 years old, 7 years postmenopause. She was cach- 
ectic, had a cancer of the left breast, with osseous metastases (microscopic diagnosis: 
scirrhous carcinoma). Had never been treated before. On April 18, 1948, she received 100 
milligrams of testosterone propionate in oily solution. Almost immediately she became 
weaker, and two days afterwards she died; but it can not be said with certainty if the 
testosterone had any part in determining this rapid issue. Serum calcium was both before 
the injection and on the day following it 12.0 milligrams per cent. 


In this case, the patient, who was cachectic, died two days after re- 
ceiving a 100 milligram dose of testosterone in oily solution, but there is 
no certain relation between the testosterone therapy and the fact that she 
died so soon afterwards. 


All these patients were women in whom the menopause had set in. 
For patients with metastases from breast cancer before the menopausal 
age, irradiation of the ovaries has been preferred, because in these cases 
roentgenisation seems to have just as good effect as testosterone therapy. 
Most of the patients whose cases are described in the foregoing had ex- 
tensive metastases, especially to bones, and most of them had previously 
received several series of palliative roentgenotherapy to these. Therefore 
it cannot be expected that the effect of the testosterone treatment should 
be as pronounced, and especially as lasting, as in the case of early meta- 
stases. Three patients (nos. 10, 12 and 15) were cachectic and died so rela- 
tively soon after the initiation of the testosterone treatment that the latter 
can not possibly have had any influence on the course. 

In two of the remaining twelve cases (nos. 1 and 7), both with ex- 
tensive osseous metastases, the treatment produced a very marked relief 
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from pain, so that the patients were completely, or practically completely 
asymptomatic for respectively eleven and nine months; after which tim: 
the condition, however, in both cases soon became irremediably worse. 
In two other cases, likewise with widespread metastases (nos. 11 and 14), 
considerable, though not entire relief from pain was obtained for re- 
spectively about six and three months, but continued testosterone therapy 
had no further effect. In one case (no. 8), with extensive, painful osseous 
metastases, also to the base of the skull, associated with peripheral facia] 
paralysis and cerebral vertigo, the treatment resulted in marked relief 
from pain, lasting, at any rate, for over six months, and in relief of the 
facial paralysis for about four months, but had only slight effect on the 
vertigo caused by the metastases. One patient (no. 3), with extensive 
osseous metastases accompanied by moderately severe pain, and with 
exudative pleural carcinosis, obtained relief from the pain, but there was 
no effect on the carcinosis. One patient (no. 4), with an ulcerated breast 
cancer with metastases to both axillae and pain localised to the breast, 
became entirely free of pain, the ulceration healed, the primary tumour 
and especially the axillary metastases regressed considerably. Nine months 
later there were fresh signs of progression, but no pain. Renewed testo- 
sterone treatment might perhaps once more have caused the disease to 
regress. In one case (no. 5), with cancer en cuirasse, costal, pleural, and 
pulmonary metastases, there was no positive response to the treatment, 
nor any secondary effects. 

The remaining four patients (nos. 2, 6, 9 and 13), all with osseous 
metastases and two of them with metastases also to other sites, did not 
tolerate the treatment. Soon after the injections they complained of in- 
tense pain corresponding to the sites of the osseous metastases, got fever 
and became generally indisposed. The serum calcium was not in any 
of these cases exceptionally high before the therapy was instituted (max. 
11.6 milligrams per cent), but in two of them it rose considerably (to as 
high as 16 milligrams per cent), and in these there was, besides, very 
pronounced nausea and vomiting. One of the patients (no. 9), with 
widespread osseous metastases, who had tolerated the testosterone well 
for seven months, and whom it had markedly relieved from pain, did not, 
respectively one and three months later, tolerate even as small a dose as 
5 milligrams in oily suspension. She complained of severe pain, got high 
fever, and her whole condition declined. Her serum calcium was normal 
during the whole time. 

Thus, the testosterone therapy showed its most marked effect in re- 
lieving pain in cases of osseous metastases from breast cancer, and also 
on a primary cancer and on metastases to the axillary nodes a distinct 
effect was observed. On the other hand, the treatment did not seem to 
have any influence on pulmonary, pleural or intra-abdominal metastases. 
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rovided that the patients tolerated it, it had at any rate some, in cer- 
ain cases even a considerable, effect of relieving them of pain; but in 
several instances the effect was the opposite; the pain got worse and was 
associated with fever and, especially where there at the same time was a 
rise in the serum calcium, with marked toxic manifestations. The beneficial 
cffect of the therapy is only temporary, however; even in the cases which 
exhibited the most favourable response it lasted only for about nine months. 
‘ince there in all the cases were very extensive osseous metastases of long 
standing, which had previously been treated with Roentgen, likewise with 
palliative effect, it is possible that more lasting results — that is more 
lasting as calculated from the initiation of the testosterone therapy, but 
hardly as calculated from the first occurrence of tne metastases — might 
have been obtained if the testosterone therapy had been instituted earlier. 
The results are thus in good accordance with those published by American 
investigators, who report the duration of the favourable effect as having 
been at most between one and two years, usually less than a year. 

In the cases which responded favourably to the therapy, this was 
evidenced by a very considerable, both subjective and objective im- 
provement of the patient’s general condition, by increase in the hemo- 
globin where the latter had previously been low, by falling blood sedi- 
mentation rate and by gain in weight. Only in one case (no. 8) did the 
roentgenologic studies show marked calcification of osteolytic meta- 
stases to the bones. In two cases, serial biopsies were done during the 
testosterone treatment; in one case (no. 4) from an ulcerated breast 
cancer in a macroscopically distinct process of regression, in the other 
(no. 5) from cutaneous dissemination without macroscopic effect. In 
neither of the cases could any changes in the cancer tissue during the 
testosterone treatment be demonstrated. 

In all the patients treated for any considerable length of time, the 
testosterone had a slight masculinising effect, which usually manifested 
itself in the course of a couple of months in the form of a deepening and 
slightly hoarsening of the voice, and in a facial hirsutism which, however, 
could easily be held in check by depilation. In no case was any positive 
evidence found of hy pertrophy of the clitoris. Only one patient had 
noticed a sexual change in the form of increased libido. 

The testosterone preparation used was perandren (CIBA), in the form 
either of oily solution or crystalline aqueous suspension, or in the form of 
tablets & 100 milligrams for implantation. In the cases in which the treat- 
ment could be carried through, the total dose administered ranged 
from 2,000 to 4,200 milligrams (average about 3,000 milligrams) distrib- 
uted over three to twelve months (average six months), with occasional 
resting intervals in between, during which the therapy was suspended. 
The smallest doses employed, and with which distinct improvement were 
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obtained, were 100 milligrams weekly (either in a single dose or in two 
doses of 50 milligrams each); the highest 100 milligrams every second day. 

In nearly all the cases reported in the literature, the testosterone pro- 
pionate has been injected intragluteally, in oily solution; more rarely 
it has been given in tablets implanted subcutaneously. So far as it is 
possible to judge from the cases described in the foregoing, it seems that 
the effect is the same, and also the total quantity of testosterone pro 
pionate required more or less the same, whichever of the three methods is 
employed. The difference lies in the different speed of resorption, the oil) 
solution having the quickest action, the crystalline suspension a somewhat 
slower, the implantation tablets the slowest. Besides, with the two last 
named methods the resorption is not complete; with the implantation of 
tablets, at least, part of the substance becomes encapsulated in the con 
nective tissue (9). 

Injections of testosterone in oily solution are usually given twice or 
three times a weak, in crystalline suspension once a week, as tablets 
at still greater intervals, with correspondingly larger doses. (Investiga- 
tions concerning this are at present being undertaken by the Radium 
Center in collaboration with the Hormone Dep’t of the Serum Institute 
in Copenhagen.) While the oily solution causes the patient only a minimum 
of discomfort, the injections of the crystalline emulsion (to which is added 
percaine) often give rise to some tenderness and slight local pain some 
hours afterwards. They subside, however within twenty-four hours, and 


most of the patients have not been greatly affected by them; probably 
because the pain from the osseous metastases by comparison were so much 
more severe. The implantation of tablets is easy, because it can be done 
ambulantly, and there is no tendency for the tablet to be thrust out. 


Conclusion 


There is thus no doubt that in many cases of breast cancer metastases 
to bones a temporary, but marked relief from pain, associated with con- 
siderable improvement of the patient’s general condition, may be ob- 
tained by treatment with testosterone propionate. Sometimes, however, 
and especially in cases where there is initial hypercalcemia, the therapy 
may give rise to toxic manifestations. Therefore, the patient should be 
observed carefully, particuarly after the first injections, and the serum 
calcium controlled; as, if it rises to high values the treatment will have to 
be discontinued. In women in whom menstruation has been present 
before the institution of the therapy, just as good effects can undoubtedly 
be obtained, and more readily, by Roentgen irradiation of the ovaries, 
and the testosterone therapy therefore be reserved for a later time. 
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SUMMARY 


After mentioning the possibilities of hormonal therapy in the treatment of breast 
uncer and recurrences and metastases following operations for cancer of that site, the 
ithor particularly discusses the treatment of these conditions with androgenic hormones 
id reports fifteen cases of his own, treated with testosterone propionate, all with an ob- 
s-rvation time of ten months or longer. Like other investigators who have published re- 

ts of their experiences, he finds that the therapy has its best effect in cases of osseous 

etastases, where it in several instances resulted in a temporary, but very marked relief 
fiom pain, associated with improvement in the patient’s general condition. In one case, 
a rather pronounced, though likewise temporary effect was noted on an ulcerated breast 
concer and its metastases to the axillary nodes. On the other hand, no effect was observed 
o. intrathoracal or intra-abdominal metastases. The preparations used were testosterone 
in oily solution, in crystalline suspension and in the form of tablets for implantation; 
and with total doses of the same magnitude there was no discernible difference in the 
effect produced by any of them. 


ZUSAMMENFASSUNG 

Nach Erwihnung der Méglichkeiten einer Hormontherapie in der Behandlung des 
Brustkrebses sowie der Riickfialle und Metastasen nach Operation eines Krebses dieser 
Lokalisation, erértert Verf. besonders die Behandlung dieser Zustinde mit androgenen 
Hormonen und berichtet iiber fiinfzehn eigene Fille, die mit Testosteronpropionat be- 
handelt wurden und zehn Monate oder linger in Beobachtung standen. Ebenso wie andere 
Forscher, die Berichte iiber ihre Erfahrungen veréffentlicht haben, findet er, dass die 
Behandlung die besten Erfolge gibt bei Fallen von Knochenmetastasen, bei denen sie in 
mehreren Fallen eine voriibergehende, aber sehr ausgesprochene Linderung der Schmer- 
zen mit gleichzeitiger Besserung des Allgemeinbefindens der Kranken ergab. In einem 
Falle wurde eine recht ausgesprochene, aber gleichfalls voriibergehende Wirkung auf 
einen ulzcrierten Brustkrebs und seine Metastasen in den Axillardriisen verzeichnet. 
Andrerseits wurde auf intrathorakale und intraabdominale Metastasen keine Wirkung 
beobachtet. Die zur Verwendung kommenden Priiparate waren Testosteron in dliger 
Lisung, in kristallinischer Aufschwemmung und in Form von Tabletten zur Implantation, 
und bei Gesamtdosen der gleichen Grisse kamen keine merkbaren Unterschiede der 
Wirkung dieser verschiedenen Priparate vor. 


RESUME 


L’auteur rappelle d’abord les possibilités de ’hormonothérapie pour traiter le cancer 
du sein ainsi que ses récidives et métastases postopératoires, puis il discute particuliére- 
ment du traitement de ces états par les androgénes et rapporte quinze cas personnels 
qui furent traités par le propionate de testostérone et tous suivis pendant 10 mois, ou 
plus longtemps encore. De méme que d’autres auteurs qui ont publié des relations de 
leurs expériences, il constate que cette thérapeutique enregistre ses meilleurs résultats dans 
les cas de métastases osseuses ot elle a, dans plusieurs occasions, amené une sédation 
temporaire mais trés marquée de la douleur, associée & une amélioration de l'état général 
du malade. Dans un cas on nota un effet bien prononcé, quoique passager lui aussi, sur 
un cancer ulcéré du sein et ses métastases dans les ganglions axillaires. Par ailleurs, on 
ne constata aucune influence sur les métastases intrathoraciques ou intraabdominales. 
Les préparations de testostérone furent utilisées sous trois formes: en solution huileuse, 
en suspension cristalline, ou en tablettes pour implantation, et il n’y eut pas de différences 
discernables entre l’effet produit par les unes ou les autres quand la dose totale était de 
la méme grandeur. 
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FROM THE ROENTGEN DIAGNOSTIC DEPARTMENT (HEAD: PROF. AKE AKERLUND) AND 
THE CLINICAL PHYSIOLOGICAL LABORATORY (HEAD: DR. TORGNY SJOSTRAND) OF KARO- 
LINSKA SJUKHUSET, STOCKHOLM, SWEDEN. 


THE RELATION OF THE CARDIAC VOLUME TO THE 
WEIGHT AND SURFACE AREA OF THE BODY, 
THE BLOOD VOLUME AND THE PHYSICAL 
CAPACITY FOR WORK’ 


by 


Sven Roland Kjellberg, Ulf Rudhe and Torgny Sjéstrand 


It is customary to place the roentgenologically determined cardiac 
volume in relation to the surface area of the body, and, when making a 
comparison between different persons, the volume is given per sq.m. 
surface area. The reason for this is that one has presumed that the 
cardiac volume should bear relation to the minute volume of the heart 
which, in its turn, should be correlated with the metabolism of the 
body at rest. It has long been considered that basic metabolism is 
closely related to the surface area of the body whereby it has been 
assumed that it is a function of the radiation of heat from the body 
surface. The latter supposition has by no means been proven and has 
been criticized by, amongst others, KLEIBER in 1947. There is even less 
justification in supposing that the metabolism under non-basal condi- 
tions, such as, for instance, the occasion when determining the cardiac 
volume, would be a function of the body surface. Even the supposition 
that a simple relation should exist between the cardiac volume and 
the minute volume is not proven and seems to be contradicted by the 
investigations of LitsJEsTRAND, LysHoLM and Ny.in (1938) who deter- 
mined the cardiac volume prior to and following work. 

Nor. do the investigations which have been c: arried out on different 
haman material speak for the fact that a correlation between the cardiac 
volume and body surface area should be high. It is true that when 
LysHoLmM, NyLin and QuaRNA (1934) made these determinations on 47 
cases, of which 33 were adults and 14 were girls of 10—14 years of age, 


‘ Submitted for publication, Jan. 17, 1949. 
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they found a correlation between the cardiac. volume (calculated ac- 
cording to Kahlstorf’s formula) and the surface area (calculated according 
to Du Bois’s formula) of 0.84 + 0.04. The calculations made by Brérck 
(1944) based on an investigation published by LitsesTrRanpD, LysHoLm, 
Nytin and Zacurisson, show a correlating factor of only 0.44 + 0.10 
using 70 males between the ages of 21 and 30 years, and of 0.57 + 0.12 
on males between the ages of 32 and 47 years. 

Broérck (1944), using 136 patients (83 men and 53 women) of 
his own, also found a comparatiyely low correlation between the cardia 
volume and the surface area and sooner a somewhat higher correlation 
between the cardiac volume and the body weight. 

For the practical roentgenologic determination of the cardiac volume, 
it is therefore of importance to obtain a better correlating factor then 
the estimated measurement of the surface area. Naturally the rather poor 
correlation implies a considerable variability in the cardiac volume which 
makes it difficult to separate the pathological changes in the cardiac 
volume from the physiological variability. The physiological individual 
variations of the cardiac volume cannot be explained either if the 
cardiac volume is regarded as a function of bodily weight, body 
length, or the surface area calculated from these measurements. One 
can suppose that the cardiac volume is sooner adapted to the body’s 
capacity for work than to fixed measurements such as the size and 
shape of the body. 

We thought it would be interesting to study the relation of the cardiac 
volume to the body’s total haemoglobin content as well as to its physical 
capacity for work. 


Method 


The cardiac volume has been determined in accordance with Lars- 
son’s and KJELLBERG’s (1948) method by photographing the patients in 
the prone position and by making the exposures in a definite cardiac 
cycle during slow superficial breathing. A certain modification was in- 
troduced in order to establish the contours of the heart more clearly 
by angling the central ray 30 degrees caudally (see fig. 1). By this 
means the lower contours of the heart and often even the upper contours 
will then stand out more distinctly as will be seen from fig. 2. 

The total haemoglobin content of the body has been determined in 
conformity with SséstRaND (1948) by using small quantities of carbon 
monoxide and then estimating the concentration of alveolar carbon 
monoxide. This method makes it possible to determine the amount :f 
haemoglobin by single estimations having a + 5 % error. As a rule we 
have made double estimations and, in cases where there were great: r 
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discrepancies, even a third estimation was made, thus increasing the 
accuracy still further. A relative measurement of the blood volume has 
been obtained by correcting the estimated absolute haemoglobin values 
arrived at, to 100 % relative haemoglobin value. Thus at 80 °% relative 
haemoglobin, the haemoglobin content has been increased by 20 %, 
at 110 % it has been decreased by 10 %. Obviously the blood volume 
can be calculated from the estimated haemoglobin value and the relative 
haemoglobin value, but as a calculation made in this way is not entirely 
accurate, since the relation between the red blood cells and the blood 
plasma is not the same in different parts of the vascular system, it 
has been considered more justifiable to use only a corrected haemoglobin 
value as a relative measure for the blood volume. For the comparison 
of blood volume determinations with other methods one can calculate 
the blood volume in c.c. from our corrected value of the haemoglobin 
100 


content by multiplying by TT 
5. 


Material 


Sixty-seven men between the ages of 17 and 50 years, 55 women 
between the ages of 16 and 55 years and 44 children between the ages 
o' 8 and 15 years, all normal, were investigated. The men and women 
were selected from senior medical students, hospital nurses, labora- 
tery assistants, athletes and outpatients undergoing treatment for 
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illnesses other than those affecting the heart, lungs or blood, and in 
whom no changes in these organs were observed when examined. 
The children were from the elementary schools and when medically ex- 
amined, were found to be in good health. 

In addition to these, 41 pathological cases were examined and com- 
prised 22 men and 19 women. Of these, 11 men and 11 women have 
had valvular heart disease of varying degrees of severity, 7 men and 
5 women were treated for hypertension and 4 men and 3 women for 
acute myocarditis. 


Result 


Table 1 shows partly the relationship of the cardiac volume in 
children, women and men as well as the cardiac volume calculated per 
kg body weight, per sq.m. surface area and per 100 % haemoglobin 
(corrected value). It also includes the coefficients for the correlations 
between cardiac volume, body weight, body area and haemoglobin con- 
tent. These coefficients as well as sigma show that for the given quotients 
a very high correlation exists between the cardiac volume and the cor- 
rected haemoglobin values, and consequently the blood volume, and that 
this correlation is very much higher than for the cardiac volume, body 
weight and body area respectively. The difference is not so pronounced 
in children as in adults. 


Table 1 


Cardiac Cardiac 
volume volume volume 
per m? per kg per gm 
body body 100 % Hb 


Cardiac 
Correlation 


factor 


Correlation 
factor 


Correlation 
factor 


Cardiac 
volume 
ce 


| 
Children 426-4. 16.88 357-+7.2 0.86 +0.044 11.13+0.16 0.872+0.041 0.905+.0.01 |0.956+0.0145 
Women 560-+12.7 | 341+4.76 0.782+.0.055 9.25+0.19 0.689-+-0.075 0.942+-0.01 |0.966-+0.0096 
Men 738+ 12.89) 434+-6.68 0.515+.0.0941 11.6 +0.165 0.551+0.089 0.86 +0.001/0.987+0.0033 


It also appears from table 1 that there is a considerable sex difference 
in aspect to cardiac volume and that children differ in this respect from 
both men and women. 

In figs. 3a and 3b an illustration is given in the form of a dotted 
diagram showing the relation between the cardiac volume and tot:l 
haemoglobin (blood volume) and the cardiac volume and surface areca 
for the male material. 

In figs. 4a and 4b the whole material has been arranged in a corre:- 
ponding manner by means of a dotted diagram, and regression lines fr 
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Surtace in 
square metres 


rleartvolume 


1$00 cm 


Fig. 3 a. Fig. 3 b. 


Fig. 3. The correlation betwen a) heartvolume and total haemoglobin, 
b) heartvolume and surface area in males. 


= 


° 
° 
> 


T 
1000 00 cm 
Heortvolume 


Fig. 4 a. Fig. 4 b. 
Fig. 4. The correlation between a) heartvolume and total haemoglobin, 


b) heartvolume and surface area in males (men 0, boys e) 
and females (women x, girls ®&). 
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T 3 7 
1500 cm 1000 
Heertvotume 
Fig. 5. Fig. 6. 
Fig. 5 and 6. The correlation between heartvolume and total haemoglobin in some 
pathological cases. Hypertension @, valvular heart disease and myocarditis 
Fig. 5 males, fig. 6 females. The field of distribution of normal cases is drawn in 
on the figures. 


the cardiac volume and total haemoglobin have been drawn in the diagram 
for all three groups in the material. This shows that the differences found 
in respect to the cardiac volume, calculated per sq.m. of the surface 
area, between the sexes and between children and adults has, to a great 
extent, been eliminated. 

Fig. 5 shows the cardiac volumes of the male pathological material 
in correlation to the haemoglobin content. The fields of distribution for 
the normal material have been drawn in on the figures. Fig. 6 is similar 
for the female pathological material. These figures illustrate that the 
examined cases of valvular heart disease, hypertension and myocarditis 
diverge more or less from the normal relationship between cardiac 
volume and corrected haemoglobin content, dependent on extent of 
myocardial involvement. Only some of the cardiac volumes of these 
pathological cases, however, diverge from the normal variability if the 
cardiac volume is calculated in relation to body weight or surface area. 

It seems probable, at least in the female material, that some haem»- 
globin values are higher than normal cases usually show. In these cas»s 
the cardiac volume is, however, enlarged to a still higher degree so tht 
the relation between cardiac volume and haemoglobin content diverg:s 
considerably from the normal material. 
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It was also thought interest- 
ing to compare the relation- 
ship of the cardiac volume and 
total haemoglobin content to 
the physical capacity for work, 
since it may be supposed that 
persons with large blood vol- 
imes and large hearts and who 
therwise are completely nor- 
nal have a greater physical 
‘apacity for work than others. 
[herefore a test of the physical 
working power involving the 
greater part of this material 
was carried out in accordance 
with a modus operandi used a 1900 em? 


(1948) Fig. 7. The relationsship between heart volume 
talled the measuring of wor and working capacity for males © and 


Working capecity 


performed (on an ergometer of females x. 

the bicycle type) during which 

there was a pulse rate relative to 170 beats/min. for six minutes and 
the respiratory rate in adults did not exceed 30 per minute. A higher 


respiratory rate is allowed for children and sometimes for adults as 
well, if there is a clear difference between the pulse and respiratory 
reactions during the performance of the work. 

Fig. 7 shows a dotted diagram of the relationship between the 
physic cal working capacity and the cardiac volume and that the correla- 
tion is very high. The coefficient of correlation is 0.96. Naturally the 
correlation between the physical working capacity and the haemoglobin 
content is approximately the same and it is probable that the total 
haemoglobin content, or the blood volume with normal relative haemo- 
globin, is the factor which determines both the physical working capacity 
and the cardiac volume. 

The physical working capacity of some of the pathological cases was 
determined, from which it appeard that, in proportion to the haemoglobin 
content, they had a more or less pronounced decrease in working capac- 
ity. Thus, in relation to their haemoglobin content, these pathological 
cases have a low working capacity but a large cardiac volume. 


Discussion 


The high correlation found between cardiac volume, total haemo- 
globin and the haemoglobin content, which has been corrected to 100 % 
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relative value, is interesting both theoretically as well as practically. 
From the theoretical point of view the correlation seems to show that 
the cardiac volume in the recumbent position is a function of the blood 
volume. As only half or even a smaller part of the cardiac volume is 
composed of muscle and vascular tissue and the remainder of blood, one 
might almost suppose that this cardiac blood content in normal cases, 
in the recumbent position, is directly related to the total blood volume 
of the body. 

This correlation also gives an explanation for the observation made 
many times that athletes have larger hearts than others and that 
women’s hearts are smaller than men’s. The correlation established be- 
tween the cardiac volume and the physical working capacity, as measured 
during these experiments, also shows that from a general point of view 
and even if the variability of age and sex is included, it.holds good that 
the cardiac volume stands in intimate relationship to the physical 
working capacity. It seems that the explanation for this is that, first 
and foremost, the physical working capacity is dependent on the total 
haemoglobin content of the body. 

This is understandable since, in the first place, the increasing of the 
minute volume of the heart is dependent on the venous pressure of the 
heart during work. The flow of blood to the peripheral blood vessels 
during muscular exertion, and more especially that which flows to the 
partic “ipating muscles, must entail a certain decrease in the amount 
of blood in the blood vessels leading to the heart and so might tend to 
lessen the filling pressure. A large scale increase in the minute volume 
of the heart can only take place by an increase in both the pulse rate 
and the stroke volume. The time for the fillmg out of the heart be- 
comes shorter, however, if there is a rise in the pulse rate, due to which 
the stroke volume becomes more and more dependent on the venous 
pressure. Thus the flow of blood to the periphery limits the possibility 
for the minute volume of the heart to increase by a rising pulse rate and 
consequently the physical working capacity as well. It is to be expected 
that the greater the total blood volume, the greater will be the flow of 
blood, and, for that matter, the greater the muscular exertion which: 
can take place up to the limit of the rise in minute volume. One can 
also expect that the flow of blood to the periphery during a certain 
muscular exertion is greater, the lower the oxygen content of the blood, 
anc! consequently the oxygen capacity of it. It also appears that the 
variation between the individual values of the investigated materials is 
somewhat less if one places the physical working capacity in relation t» 
the total haemoglobin content than if one places it in relation to the 
total haemoglobin content that has been corrected to 100 %, that 1; 
to say the blood volume. 
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The practical interest of the relationship reached consists in the fact 
that by correlating the cardiac volume to the blood volume or the total 
|aemoglobin, one has far more opportunity of separating the patho- 

gical varieties of cardiac volume from the physiological than if the 
irdiac volume is calculated per sq.m. surface area. This applies especi- 
ly to the large cardiac volumes of well-trained persons who indulge in 
sorts or who perform heavy physical work. One can also place the 
diac volume in relation to the physical working capacity, determined 
i. the manner described here, in order to be able, in such cases, to 
parate large hearts with an unusually good working capacity from 
iose that have a working capacity that is low in relation to the cardiac 
lume. It is possible that, even in cases where the cardiac changes are 

a much higher degree, one can make use of cardiac volume determina- 
tions to a greater extent that at present for evaluating the change if 
one places the cardiac volume in relation to the blood volume. 


SUMMARY 


The prevailing method of placing the roentgenologically determined cardiac volume 
in correlation with the body surface area lacks physiological support and, with the 
exception of children, gives a rather poor correlation. The cardiac volume in the recum- 
bent position shows a very intimate correlation to the total haemoglobin content of the 
body and more especially so if this is corrected as concerns the relative value so that a 
relative measure of the blood volume is obtained. Using 44 children the correlative 
coefficient was 0.95 -+ 0.014, for 67 men it was 0.98 +- 0.003 whilst for 55 women it 
was 0.96 + 0.009. In a number of patients with hypertension, valvular heart disease 


cardiac volume 


and myocarditis the quotient deviated more or less from the values 


total haemoglobin 
found in a normal material. 

The cardiac volume is very intimately related to the physical working capacity 
of the individual. Using children, women and men the correlation for this was 0.96. 
Some patients with valvular heart disease and post-infectious conditions deviated to a 
greater or lesser degree from the normal correlation between cardiac volume and 
physical working capacity dependent on the extent of disease. 


ZUSAMMENFASSUNG 


Die gebrauchliche Methode, das réntgenologisch bestimmte Herzvolumen zur Kérper- 
oberflache in Beziehung zu setzen, steht nicht auf physiologischer Basis und ergibt recht 
schlechte Ubereinstimmung, ausser bei Kindern. Das Herzvolumen im Liegen zeigt sehr 
enge Beziehungen zur gesamten Haimoglobinmenge des Kérpers, und zwar besonders, 
wenn man letztere im Hinblick auf die relative Menge korrigiert, so dass man ein rela- 
tives Mass des Blutvolumens erhilt. An einem Material von 44 Kindern betrug der Korre- 
lationskoeffizient 0.95 + 0.014, bei 67 Miannern 0.98 0.003 und bei 55 Frauen 
0.95 + 0.009. Bei einer Anzahl Patienten mit Hypertension, organischem Herzleiden 


un! Myokarditis zeigte der Quotient — : .— mehr oder weniger grosse Ab- 
Gesamthamoglobin 


we chungen von den am Normalmaterial gefundenen Werten. 
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Das Herzvolumen hingt mit der kérperlichen Leistungsfaihigkeit des Einzelnen en 
zusammen. An einem Material von Kindern, Frauen und Mannern betrug die diesbeziig- 
liche Korrelation 0.96. Einige Patienten mit organischem Herzleiden und postinfektidse 
Zustinden zeigten stirkere oder geringere Abweichungen von den normalen Beziehunge, 
zwischen Herzvolumen und kérperlichen Leistungsfahigkeit. 


RESUME 


La méthode courante qui consiste 4 mettre le volume du coeur, tel qu’on I’a déte:- 
miné radiologiquement, en relation avec la surface du corps manque de base physiolo- 
gique et, sauf chez les enfants, crée un rapport probablement défectueux. Le volume du 
coeur, en position couchée, offre une relation trés intime avec la quantité totale de ’hémo- 
globine du corps, et cela spécialement si cette quantité est corrigée en tenant compte ce 
sa valeur relative de facon 4 obtenir une mesure relative du volume sanguin. Dans un 
matériel de 44 enfants, le coefficient de relation était de 0.95 + 0.014, chez 67 hommes 
il était de 0.98 + 0.003, et chez 55 femmes de 0.96 -+ 0.009. Chez un certain nombre 
de malades atteints d’hypertension, de vice organique du coeur et de myocardite, le 
quotient »volume du coeur sur hémoglobine totale» différait plus ou moins des chiffres 
trouvés dans un matériel normal. 

Le volume de coeur est en corrélation trés intime avec la capacité de travail physi- 
que de l’individu. Dans un matériel d’enfants, de femmes et d’hommes cette corrélation 
était de 0.96. Quelques malades 4 vice cardiaque organique, ou souffrant des suites 
d’une infection, s’écartaient 4 un degré plus ou moins grand de la corrélation entre le 
volume du coeur et la capacité de travail physique. 
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ROM THE ROENTGEN DIAGNOSTIC DEPARTMENT (HEAD: PROF. AKE AKERLUND) AND 
HE CLINICAL PHYSIOLOGICAL LABORATORY (HEAD: DR. TORGNY SJOSTRAND) OF KARO- 
LINSKA SJUKHUSET, STOCKHOLM, SWEDEN. 


THE CONDITION OF THE CARDIAC VOLUME 
DURING PREGNANCY 


by 


Sven Roland Kjellberg, Ulf Rudhe and Torgny Sjéstrand 


According to roentgen literature, it is considered that the female 
heart does not undergo any changes worth mentioning during pregnancy. 
For instance, LuIsaDA writes in his recently published book on the heart: 
The rise of the diaphragm places the heart in a more horizontal position, 
a fact which gives the impression of an enlargement on percussion and 
roentgen examination.» SCHWEDEL is of the same opinion. He writes: 
\On the whole, true cardiac enlargement, if it really exists, is so slight as 
to be unrecognizable.» ZDANSKY admits that a slight enlargement of the 
heart takes place, but writes in the following way: »Wihrend der Schwan- 
gerschaft erfihrt das Herz eine leichte Vergrésserung, die nach BINHOLD 
der Zunahme des K6rpergewichts proportional ist, also keineswegs als 
eine Dilatation und Hypertrophie des Herzens aufzufassen ist ... Schon 
friiher hatte DreTLEN bewiesen, dass die Vergrésserungen des Herzens . . . 
wesentlich iiberschitzt und grésstenteils durch die Hochdringung und 
Querlagerung des Herzens vorgetiiuscht werden.» 

Summarily it can be said that the roentgenological changes in volume 
which various authors have demonstrated in hearts during pregnancy 
apply more to changes in position of the heart, caused by the high-standing 
diaphragmatic dome, than to a true cardiac enlargement. The methods 
used for estimating the heart have, however, been rather crude and, as a 
rule, restricted to include only the measuring of the various diameters 
together with a calculation of their relation to each other or to the thorax. 

Contrary to this, MuLLER and DreyseEt have observed, from post 
mortem material, an increase in the size of the heart during pegnancy. 
They found that the weight of the heart was greater at the termination 

pregnancy than that found in a corresponding control material of non- 
p-egnant women. 


1 Submitted for publication, Jan. 17, 1949. 
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As far as we know, no more precise roentgenologic determination o 
cardiac volume has been carried out in connection with pregnancy. A: 
one cannot just take for granted, and as, furthermore, there are many 
different reasons for thinking otherwise, that the size of the heart doe: 
not undergo any change worth mentioning during pregnancy, we consid 
ered that it would be highly interesting to investigate the matter. So, 
in order to discover just how an increase in cardiac volume took place 

and, if so, when it began, the 

hearts of 81 normal, preg- 
heartvol 
total Hb nant women were roentgen 
bloodvol examined. The investigations 
were carried out partly con- 
tinuously during pregnancy 
and partly at the termination 
of pregnancy. 

The determination of car- 
diac volume was carried out 
in accordance with LARsson’s 
and KJELLBERG’s method. 
The patients were roentgeno- 
graphed in the recumbent, 
prostrate position and the ex- 
posure made at the end of 
diastole during slow, super- 
ficial breathing. The highest 
possible current and _ the 

Fig. 1. shortest possible exposure 

were used which as a rule 

were 500 mA and 0.03 second respectively. In most cases the tension on 

the tubes was 90 kV. A certain modification of the method has, however, 

been introduced in order to show more clearly the lower contours of 

the heart in all cases. This was achieved by setting the roentgen tube, 

in frontal projection, at an angle of between 20 and 30° caudally. As 

it is sometimes difficult for a patient to lie on her abdomen during the 

last stage of pregnancy, her thighs have been placed on a pillow so as 
to allow the abdomen to hang freely. 

In arranging our material it appears that an increase in cardiac volume 
takes place during pregnancy. As far as we have discovered it begins in 
the second or third month and continues gradually until the ninth or tenth 
lunar month. It has not been possible to determine any greater difference 
in volume during the last two months of pregnancy with any degree of 
certainty (see fig. 1). The total increase in cardiac volume during pre: - 
nancy amounts ‘to between 30 and 35 %. Approximately 10 % of ths 
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acrease occurs during the first half period of pregnancy and the remainder 
‘uring the last half. The investigation further shows that a decrease in 
he size of the heart begins after the termination of pregnancy. From what 
‘e have hitherto been able to discover it seems, however, that the heart 
oes not fully regain its original size during the time immediately following 
jarturition. The reason for this has not yet been found. Lactation might 
, ossibly be one explanation. 
What, then, causes this cardiac enlargement? As we have pointed out 
i. a previous article, there is an intimate correlation between the size of 
the normal heart and the blood volume of the body. In common with 
earlier writers we have been able to prove that the blood volume of women 
increases during pregnancy. We have also been able to prove that this 
increase in the blood volume begins about the second or third month 
of pregnancy and that it continues gradually during the whole period, 
though somewhat more quickly during the middle period. It appears 
from our own investigations as well as from the literature that this 
increase in blood volume amounts to something in the neighbourhood 
of 40 °% and sometimes even more. This increase in blood volume is the 
explanation for the increase in cardiac volume and agrees entirely with 
our previous results. In his book, Luisapa gives an increase in minute 
volume of between 40 and 50 °% but with an increase in the pulse rate of 
only 10—15 %. In this we also find the explanation for the rather rapid 
decrease in cardiac volume post partum. A considerable decrease in blood 
volume occurs in connection with parturition. In all probability, however, 
a decrease in blood volume to its original value does not take place until 
after the cessation of lactation because of the fairly profusely developed 
blood vessels in the mammae during lactation. 
A more detailed account will be published later. 


SUMMARY 


The authors show that the size of the heart increases during pregnancy. The increase 
amounts to 30—35 °% of which about 10 % occurs during the first half period of pregnancy. 
Parallel with this an increase in blood volume takes place. 


ZUSAMMENFASSUNG 


Verff. weisen nach, dass die Herzgriésse in der Schwangerschaft zunimmt. Die 
Zunahme betrigt 30—35 %, hiervon etwa 10 % in der ersten Halfte der Schwangerschaft. 
Dicser Erscheinung parallel findet eine Zunahme des Blutvolumens statt. 


RESUME 


Les auteurs démontrent que la grandeur du cceur augmente pendant la grossesse. 
L’.ugmentation atteint 30—35 %, dont environ 10 % pour la premiére moitié de la gra- 
vi it¢. Un aceroissement du volume sanguin marche de pair avec elle. 
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FROM THE CHILDREN’s HOSPITAL »SAMARITEN»>, STOCKHOLM, SWEDEN 
(HEAD: PROFESSOR N. MALMBERG) 


THE ROENTGEN EXAMINATION OF THE LARYNX 
OF CHILDREN SUFFERING FROM FALSE CROUP' 
by 
Sven Roland Kjellberg 


Only too often does a panic-stricken parent bring his child to the 
hospital, suffering sudden severe breathing difficulty. They state that the 
child quite suddenly found it difficult to breathe, got a roaring cough and 
sometimes a hoarseness as well. Having been in perfectly good health 
before going to sleep, the child wakes up many times with these alarming 
symptoms. On account of the scanty information it is very difficult for 
the consulting physician to decide whether it is a case of false croup or 
whether a foreign body is present. If the child is very small the difficulties 
are even greater. According to most pediatric textbooks, false croup is a 
very unusual occurrence in children under three years. However, of the 
six children which were brought to the Samariten Children’s Hospital, 
during the last year, four were under three years of age. 

Laryngoscopy is difficult to perform and also quite troublesome to 
the patient. For this reason it is judicious to first submit these patients 
to roentgenography in order to determine whether there are any foreign 
bodies present in the air passages. The roentgenological diagnosis of foreign 
bodies in the air passages which are roentgenolucent can be very difficult. 
If despite an energetic search no foreign body can be detected it is then wise 
to search for another explanation of the patient’s difficulty in breathing. 

It is learned from textbooks on laryngology that, in children suffering 
from false croup, laryngoscopy shows a swelling of the labia vocalia cau- 
sing them to curve under the vocal chords like red swellings. 

When roentgen examining children with false croup, a more or less 
highly pronounced swelling of the labium vocale will be observed. The 
swelling originates immediately under the vocal chords and continues 
downwards for a few centimeters. The process, which can be either uni- 
lateral or bilateral, causes an obstruction of the lumen which is relative to 
the degree of the change. As will be seen from fig. 1, the swelling recedes 
as the clinical symptoms disappear. 


1 Submitted for publication, Jan. 14, 1949. 
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a. b. 
Fig. 1 a. A distinct swelling of the labium vocale on both sides, mostly on the left side. 
b. Three days later. The swelling is now less. 
7 
c. Fourteen days later. Normal roentgenogram of larynx. 


The shortness of a child’s neck sometimes causes difficulties when 
roentgen examining the larynx and upper part of the trachea. In order to 
facilitate the presentation of this part of the air passages the child is 
placed on its back on the trochoscope (roentgenoscope) with a pillow 
under its shoulders. This will cause the head to hang somewhat backwards 
and enable the chin to be pulled upwards easily without causing the pa- 
tient any great discomfort. 

When the exposure is being made the patient should breathe as calmly 
as possible. As, however, these children are sometimes restless and the 
rima vocalis closes on account of crying or struggling, thus preventing 
the contours of the vocal chords from appearing, it may be necessary to 
take a series of pictures during the different phases of breathing. The time 
of exposure must be short and should not exceed 0.03 of a second. 

No accounts of the roentgen examination of children with false croup 
have been found in the available literature. 


SUMMARY 


A swelling of the labium vocale unilateral or bilateral is observed in cases of false 
croup. 


ZUSAMMENFASSUNG 
Einseitige oder doppelseitige Schwellung des Stimmbandes wird bei Fallen von 
falschem Krupp beobachtet. 
RESUME 
En cas de faux-croup on observe une tuméfaction unilatérale ou bilatérale du »lab um 
vocale» (ce bourrelet qui se termine en dedans par la corde vocale vraie). 
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‘ROM THE ROENTGEN DEPARTMENT OF THE CENTRAL HOSPITAL, RANDERS, DENMARK. 
CHIEF: N. LAUGE-HANSEN, M. D. 


IIDROSADENITIS AXILLARIS AND ITS ROENTGEN 
TREATMENT (OPTIMUM TOTAL DOSE AND 
IN'TENSENESS) ' 
by 


N. Lauge-Hansen and Svend Lyndrup 


Hidrosadenitis axillaris (h. a.) with the synonyms staphylodermia 
sudoripara and abscessus glandularum sudoriparum was first described 
by VALPEAU in 1839 as superficial abscesses involving the axillary, mam- 
mary, and perianal regions. In 1854—65 VERNEUIL reported on the basis 
of purely clinical observations that hidrosadenitis was associated with the 
sweat glands. LANE was the first to describe h. a. in the English and 
American literature (1933). 

ScHIEFFERDECKER’s anatomical studies of the apocrine sweat glands 
form the basis of the description of the site of h. a., which is the axillary, 
mammary, inguinal, and genito-anal regions. The sweat glands are situated 
in the depth of the corium on the border of subcutis, and in the axilla 
they form a layer of a thickness of 0.5—6.5 mm, the glands being densest 
and most numerous in females. The convoluted bodies are reddish and 
visible to the naked eye, of the size of 1 x 2 mm. The epithelium is 
cubical, but during secretion it becomes cylindrical and flask-shaped 
and projects into the lumen. The ducts open into the hair follicles or on 
the epidermis adjacent to them in contrast to the ducts of the eccrine 
glands, which do not communicate with the hair follicles. The ducts 
of the apocrine glands have no ramifications, and the individual coils 
are separated by abundant connective tissue being rich in cells. The 
secretion is of a rather unknown composition, but in contrast to that of 
the eccrine glands it contains iron. Its pH is 6.2—6.9 (as compared with 
4.s;—6.2 for the secretion of the eccrine glands). In case of increased 
secretion pH rises. 

The development and function of the apocrine glands is closely 
re ated to sexual maturity (LoEscHKE, LUENEBURG, STEIN). In both 
sexes the function commences at puberty, yet so that it is rather difficult 


1 Submitted for publication Oct. 1, 1948. 
9—490088. Acta Radiologica. Vol, XXXI. 
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to determine the exact time in males; in females it always occurs at the 
first menstruation. The function is stated not to be directly dependent or 
testes (HERZENBERG). In females there is a distinct variation of the func 
tion corresponding to the menstrual cycle with hypersecretion pre 
menstrually, menstrually, and during pregnancy. Hyposecretion is foun: 
intermenstrually and postclimacterially. Glandular atrophy occurs wit] 
increasing age or during cachexia. 

Not only the growth, but also the invasion, of bacteria are favoure: 
by the special conditions of the axilla. JADASSOHN calls attention to hyper 
hidrosis, and also seborrhea is mentioned (ADAM, WETTERER). 

Studies of the early stage of the disease have given rise to animate: 
discussions as to whether h. a. is of hematogenic, lymphogenous, or canal- 
icular origin. H. a. is so common that any doctor will come across it in 
his practice. The disease is rare in children. The frequency culminates in 
the age group between 20—30 years, and then there is a distinct decline 
towards the menopause (ApAm). H. a. is twice as freqent in females as in 
males (ADAM), and the disease often involves both sides. The distribution 
of cases over the year shows maximum in June—August (Apam). Few 
authors mention a relation between h. a. and a certain body configuration, 
and the observations here differ. 

BRUNSTING mentions hyperhidrosis, itching, and burning as early 
symptoms. The individual focus develops in the course of a few days or 
weeks. The beginning is a painful nodule in the depth of the cutis or 
subcutis, more frequently, however, a flat, superficial pustule, localized 
in the mouth of the duct or follicle, and surrounded by a small purplish- 
red halo (TacHav). The affections are sore and cause intense pain at every 
movement and limited movability of the shoulder. 

The nodule grows quickly and causes the skin to adhere to it. Within 
a very short time abscesses are formed in the bluish-red, hemispheric, 
but sharply defined intumescences, which may now have grown to the 
size of a walnut. By perforation an abundant quantity of thick, yellow, 
and sometimes hemorrhagic, pus is evacuated, after which the pain 
disappears, and the opening is soon closed, whereas residual infiltrates, 
if any, may be present for weeks. In some cases the nodule disappears 
without any demonstrable abscess formation. 

This course of a few weeks’ duration is characteristic of the individual 
nodule and of the mildest form of the disease. Very frequently, new 
nodules and formation of new abscesses will follow, and the entire axi la 
may hereby be transformed into one large infiltration, in which nodu es 
and abscesses project at various stages of development. In very severe 
cases the cavities of the abscesses and openings of the perforations m..y 
be left as sinuses with fistulas between the undermined epithelial bridg:s. 
At the base of the cavities red granulation tissue covered with seropw u- 
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lent pus may be seen. Gangrene of the axilla does not occur in h. a. 
(BRUNSTING). 

Fever is not uncommon, and localized phlegmonous processes are 
requent. ADAM’s report on three cases, subjected to surgical treatment, 
vith subpectoral phlegmon seems to be unique. 

It is easy to differentiate h. a. from furunculosis, carbuncles, lymph- 
idenitis, and ervsipelas. Tacuau finds that the elements of h. a. are lax 
ind separated from each other in contrast to those of lymphadenitis. 
‘hronic forms of h. a. may be misinterpreted as syphilides and tuber- 
ulous lymphomata. Here the usual specific tests and histologic examina- 
‘ions will serve to make a differential diagnosis. 

The prognosis quoad vitam is good. In 1934 Tacuau had heard of 
nly one case terminating fatally (reported by JRImEscv). 

According to accessible literature another death is reported later on 
(ApaM, 1937). It was a case of h. a., verified clinically and patho-ana- 
tomically, without preceding lymphangitis or lymphadenitis. Through 
complication with subpectoral phlegmon caused by staphylococci and 
hemolytic streptococci the case terminated fatally in spite of incision 
(no roentgen treatment was given). 

For the prognosis quoad durationem see later on. 

A review of the literature shows that the principal methods of treat- 
ment have in the course of time been: conservative, surgical, and radio- 
logical, or a combination of these methods. 

In the conservative therapy ointments, local vaccine, autovaccine, 
and injections of coloxin have been used. However, none of these methods 
seems to have been used to any great extent. 

Some authors recommend to supplement the incision with injections 
of the patient’s own blood around the focus. 

In the course of time the surgical procedures have moved from in- 
cision as the principal treatment to a purely symptomatic operation 
relieving the patient of tension and pain, while the causal treatment be- 
comes radiological (BrunsTING, PEYSER, HEIDENHAIN and FRIED, 
cer, Bascu, Ertkson). In severe chronic cases excision and plastic sur- 
gery have been employed. RoHRBACH refrains from any incision at all as 
he finds that the affection almost invariably recurs at the site of incision. 

WETTERER was the first to emphasize the value of roentgen irradiation 
of h. a. (1908). The practical-theoretical pioneer work was done by 
HeIDENHAIN & FRIED. 

Theoretical considerations as to the mode of action of the roentgen 
rays appeared. There was a great diversity of opinion as to the effect of 
roentgen rays on inflammatory processes, due to the problem whether the 
tr:atment should be regarded as inhibitory or stimulating. Originally, 
the sweat glands were supposed to be very radiosensitive organs. WETTE- 
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RER (Handbook, 1908) found degeneration after small doses increasing to 
atrophy after larger doses. He was supported by Riz (1924), Bascu, 
and Pryser. As early as 1905 BuscHKE and Scumipt demonstrated 
(cited by Tacuav) afunction of the sweat glands without being able to 
find histologic changes to explain it. In 1925 Riz accepted this view 
after having examined nodules of h. a. for 2—3 weeks following administra- 
tion of »destruction dose». He found no sign of degeneration, but marked 
proliferation of the connective tissue, increased vascularization, and 
edema which were characteristic findings in the cases treated with 
roentgen rays, in contrast to the control material. 

According to Hetpennain & FRiep the effect of roentgen irradia- 
tion in case of inflammation is due to general and local processes of im 
munization. Their arguments are that irradiation of one region will also 
improve the condition of inflammatory processes in other regions, and 
that pus from an irradiated abscess is sterile and strongly bactericidal. 

Our knowledge and conceptions as to the mode of action of roentgen 
rays on inflammatory processes may be summed up as follows (Licut): 
We know that the low-molecular decomposition products will increase 
the osmotic pressure and acidity of the tissue. After the irradiation a pro- 
tracted alkalosis is produced in the blood, and presumably in the tissue 
as well, since irradiated tissue is but poorly stained with eosin. The change 
of the affected tissue from acid to alkaline reaction is stated to cause 
autolysis of the exuded leucocytes. 

No proved explanation of the mode of action exists, and the radio- 
logical treatment of h. a. must be based on experience. 

A few hours or days after the institution of treatment the pain abates, 
and the arm may be moved more freely (HEIDENHAIN & FRIED, Bascu, 
Porpes, TacHau, Ritz, and Ertkson). 

HEIDENHAIN and FRIED use »weak irradiation», 7. e. 10O—25 % of | 
H. E. D., and suspect harmful effect of doses above 25 % 

TACHAU employs roentgen treatment when more abscesses are formed. 

In order to effect cure CoLLIn claims epilating dose, fixed at four 
exposures of 100 roentgens each. Four weeks after the institution of 
treatment the axilla is cured. 

SuLGER treated 104 patients with a single H.E.D. Bascu uses at 
all stages roentgen treatment, which is clean, exact, sure, causal, and 
makes any other therapy err The dose is 15 X = 1.5 »Volldosis» 
(surely equal to 1.5 H.E.D. = 1.5 S. N.). 

material hes been y as an example of the value of roentgen 
treatment as a supplement to incision. The 61 patients treated with 
roentgen rays (dosage up to 1 H. E. D.) are cured in 16—20 days. 6—'5 
months after treatment no relapses or roentgen damage have been se n. 
Four patients have slight pigmentations. 
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During recent years Ertkson’s work is the most important contribu- 
tion to the foundation of a rational therapy for h. a. The material ex- 
tends over many years and the patients are treated with doses from a 
few hundreds to 3600 r. Of 224 cases treated all regressed and average 
yeriod of regression is 4 weeks. It is shown statistically that the total 
luration of the disease decreases with the anamnesis, which is taken 
is a proof that roentgen treatment is of effect. 

The main impression of the reports on roentgen treatment of h. a. is: 

As far as an essential percentage is concerned,  h. a. is cured by roentgen 
reatment in the course of a few weeks (CoLLin, Erikson, Licut, and 
RUTz), a certain percentage, yet, not until after many. weeks. 

The treatment must be considered to be of value, as the absolute ef- 
iect is evident (ERIKSON), the relative effect following incision probable 
(Ritz), and in their evaluations of the treatment the authors express 
satisfaction, recognition, or enthusiasm. 

The optimum total dose and intenseness (7. e. average daily number 
of r given during the roentgen treatment) if any, have not been de- 
termined. On the basis of extensive and closely controlled material no 
definite method of roentgen treatment has been found, which results in 
cure of all cases within a certain period. 

In practice the task is to find a method which surely, quickly, and 
without danger leads to cure and prevents relapse. 


Own Investigations 


The materia! comprises 357 cases of h. a. treated with roentgen rays, 
and has been divided into four series (A, B, C, and D). 

In the first series (A) 108 patients = 129 cases of h. a. were treated. 

The anamnesis is defined as the definite period from the onset of 
the disease to the commencement of treatment. The sanation time is 
counted from the commencement of treatment until there are no longer 
signs of abscesses or fistulas, cases without formation of abscesses being 
interpreted as cured when the subjective symptoms have disappeared. 
The lax, indolent prominences belong to the convalescence. As the sup- 
puration from an otherwise symptom-free axilla may persist for several 
days, the sanation time, according to the above definition, will be com- 
paratively long, but the definition is clear and provides a basis for com- 
prison. In the calculations of the present material maximum figures have 
u.variab'y been used. 

The relation to the time of year is a characteristic feature of h. 
3'.1 °%% of two whole annual series began in July—August while the seat 
Was more equally distributed over the other months of the year. 


134 N. LAUGE-HANSEN AND SVEND LYNDRUP 


The age distribution was as reported in the literature, 101 cases (77.7 
%) between 16 and 40, 23 cases (17.7 %) over 40 years. The youngest 
patient was 14, the oldest (a woman) 64 years of age. 

The disease was most frequent in women (69.2 °%) and often bilateral 
(23.3 °4), and was found in men in 30.8 %, bilateral 14.5 %. Most fre- 
quently, h. a. occurred in sexually mature women, but it may also be met 
with after the menopause (in 64-year-old woman) and before. 

H. a. was equally frequent in right and left axilla. 

Roentgen treatment was given thus: 40 cm — 128 K. V.—6 m.A. 
Size of field 15 <X 15 em. In 47 cases filtered with '/, Cu + 1 Al, in 82 
vases with 3 Al. 

As a rule, the 129 cases were given fractioned treatment. During the 
first part of the period of this series generally 100r were given daily for 
four days. Only in some of these cases the results were found to be satis- 
factory with rapid perforation and drying-up of the abscesses, but in a 
considerable number of cases the disease was protracted with formation 
of new nodules, abscesses, and fistulas. Therefore some cases of the first 
series were given one or more additional doses in the course of some days 
or weeks, while in other cases the daily doses were primarily increased. 
By this the importance of increased intenseness with a view to quick 
cure was ascertained on a purely clinical basis because with the higher 
roentgen dose and intenseness the abscesses were more rapidly evacuated 
and dried up and any other propagation ceased. By this procedure the 
course of the disease was brought under control in all cases. 

The principal object of this work, to find the optimum roentgen dose 
and intenseness is rendered difficult by the mode of dosage used, as 
the roentgen treatment had not been arranged beforehand, and cer- 
tain groups were not given primarily fixed total dose and intenseness. 
The total dose and intenseness was gradually increased as our clinical 
experiences taught us that the severe cases, more particularly those with 
pathogenetic factor such as furunculosis, eczema, acne, and dermatitis, 
were cured only with difficulty and not until after long time when low 
total dose and intenseness (100 r x 4) were used as had been done in 
the numerous initial cases of the material. 

However, an analysis of the series will give some hints as to where the 
optimum roentgen dose and optimum intenseness are to be found. In 
order to form a survey of the amount of the total dose given the series 
was subdivided into groups of treatment, each comprising a range of 
300 r (Table 1). 

Later on in this work the writers shall discuss in detail the total do: e 
and intenseness. 

In the treatment of the 129 cases of this series a highly varying anar - 
nesis was seen, fluctuating from a couple of weeks to several month :. 


( 
( 
r 
( 
a 
r 
a 
I 
a 
t 
0 
t 
a 
d 
t 
0 
t 


HIDROSADENITIS AXILLARIS AND ITS ROENTGEN TREATMENT 135 


Table 1 
Series (A) divided into groups according to the total doses. Each group of treatment extends 
over 300 roentgens. All cases given 1200 r or more grouped under V. 


Average 

or Number Anamnesis | Sanation time Roentgen treat-, minimum 
of Cases days days ment days number of 

r daily 


I —299 r... 2 9.5 5.0 
II 300— 599 r.. 31 15,3 10.0+ 4.1 71+ 3.3 103 
Ill 600— 899 r.. 39 16.0 22.1 + 13.9 11.3 + 13.3 56 
IV 900—1199 r.. 26 16.0 221+ 8.1 8.2+ 6.0 64 
V 1200 r— 31 14.2 43.3 + 12.0 18.5 + 12.6 48 


The 4 groups of treatment have been analysed (Table 1) in order to 
examine the influence of the length of the anamnesis on the sanation 
time. The sanation time fluctuates about the average value of 24.0 
days without any regular relation to the length of the anamnesis. 
On the other hand, it was found that the total duration of the disease is 
shortened with decreasing anamnesis. This indicates that the roentgen 
treatment had a favourable influence of the affection, and that early 
roentgen therapy is of importance. 

Moreover, it is seen that greatest intenseness had the shortest time 
of sanation cure (tabular representation omitted owing to lack of space). 

At the commencement of the treatment a highly varying patho- 
anatomical picture is found, and it is impossible to demonstrate a certain 
relation between the length of the anamnesis and the varying patho- 
anatomical conditions such as scattered nodules, nodules + abscesses, 
nodules + diffuse, acute inflammatory infiltration comprising the whole 
axilla. 

By an analysis of the various groups in Table 1 with a view to ascer- 
taining the influence, if any, of the patho-anatomical conditions on the 
time of cure nothing is found which plainly suggests that the abscess 
cases regressed quicker than the nodular cases, or vice versa. 

Within all the groups it is found that the category (whether abscesses 
or nodules) which have been treated with the greatest intenseness show 
the shortest time of sanation (Tabular representatoin omitted). 

In order to investigate whether the time of cure varies or not in men 
and women, the cases from the various groups (from Table 1) have been 
divided into men and women (Table 2). The clinical estimate had given 
us the impression that the affection is more difficult to cure in women 
in men. Within the individual groups a longer sanation time is, 

‘1 the whole, found for women, and the total result of all the groups is 
iat the average sanation time is 18.8 days for men, and 26.6 days for 
vomen. It is also seen that it was necessary to give 27.0 % of the women 
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Table 2 


Relation of the sanation time to sex and pathogenetic factor 
No information available as to factor in two cases of group IT. 


Percentage 
of cases 
with factor 


Number Sanation Intense- 


Dose sex Factor » 
of cases time ness 


300 

II - 2 9.5 300 
(300—599 r) 
44.6 


132.0 


64.9 
Ill 
(600—899 r) 


IV 
(900—1199 r) 


All 
II, IV, V 
(300 r—) 


16.8 


1200 r or more, while only 17.5 % of the men required this dose. The 
longer sanation time for women may have some relation to the greater 
frequency of pathogenetic factor in them. A closer study of the individual! 
groups reveals that in the groups where the women have the longest 
sanation time there is a comparatively large number with additional 
pathogenetic factor, and that comparatively low intenseness has been 
eraployed. That the effect of roentgen rays on the affection is in fact, 
just as favourable in women as in men will be shown in a later series. 

Table 2 shows that the presence of one of the above-mentioned patho- 
genetic factors influences the sanation time and shows that the longest 
sanation time is with those patients possessing a pathogenetic factor. 
The number of cases with additional pathogenetic factor of the various 
groups increases with increasing total dose. Furthermore, it is seen how 
the higher intenseness shortens the sanation time. It is also evident 
in the total group of women that the sanation time increases with low:r 
intenseness. 
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On the basis of the average sanation time of the individual groups 
if treatment no inference can be made as to its relation to the total dose, 
s it has sometimes been necessary to supplement the initial dosage in 
uch cases as have proved more resistant during treatment. Thus many 
mes a partial selection of more stubborn cases to a greater total dose 
‘vas made. In this connection it should be noticed that group V contains 
} umerous cases with a pathogenetic factor in the anamnesis (Table 2). 

When tracing an optimum total dose, if any, the following is found by 
@ practical evaluation of the result of treatment (cure in the course of 
24.0 days): 

That all cases of groups I and IT (33/129) regressed in this time. 

That 29 cases of group III (39/129) regressed in 24.0 days. 

That 17 cases of group IV (26/129) regressed in 24.0 days. 

That only 3 cases of group V (31/129) regressed in 24.0 days. 

According to the present material it is necessary with the (highly 
varying) intenseness used to give a total of up to 1000—1200 r in 
order to secure an essential percentage of regression (82/129 = 64 %) 
within a reasonable time. 

The varying mode of dosage used renders it difficult to disentangle 
the relation between the sanation time and the intenseness of roentgen 
treatment. Table 1 shows that the groups with the highest intenseness 
have the shortest sanation time. When the sanation time is tabulated 
in relation to sex and pathogenetic factor (Table 2), it is seen that the 
groups with the greatest intenseness also display the shortest sanation 
time. 

If the material is arranged so that the sanation time is calculated 
for the individual groups (Table 1) with subgroups consisting of cases 
with the same dose during the first five days (10 days), it is seen that 
the sanation time in most groups is shortened with increasing intense- 
ness. In groups with an intenseness of more than 500 r in 10 days a 
similar relation appears. It must accordingly be assumed that the inten- 
seness of the roentgen treatment during the first days is of decisive 
importance, and that roentgen treatment given subsequently has also 
had an essential influence on the sanation time (Tabular representation 
omitted). 

If each group from Table 1 is divided into those cases which have been 
cured within the average sanation time for the whole material, and 
those which have not, it is found that the intenseness was highest for 
the early» sanated patients (Table 3). 

If the groups from Table 1 is divided into subgroups with uniform 
intenseness, and the intenseness is compared with the sanation time, 
it is plainly seen that the cases treated with the greatest intenseness 
(applies to all groups) have the shortest sanation time (Table 4). 
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Table 8 
Survey of intenseness for cases with early cure (i. e. in average time of the group of treat 
ment) and with delayed cure (i. e. exceeding the average time of the group of treatment). Th 
intenseness of the early cures is higher than that of the delayed cures. 


Daily average 
minimum 
number of 
roentgens 


Number of 
days to 
minimum dose 


Early and 
delayed 
sanation 


Number 
of cases 


early 
103 
(300—599 r) delayed : 

early 


(600—899 r) delayed 


early 
IV 


(900—1199 r) delayed 


early 
(1200 r—) delayed 
Table 4 


Relation of intenseness to sanation time. Groups of treatment subdivided 
uniform intenseness. 


Number of 

days toreach Average Number Sanation time 
Intenseness - 

minimum dose days of cases in days 

of the group 


Dose 


II 
(300—599 r) 


orc ho 


Ill 
(600—899 r) 


DO DO 
Oo 


IV 
(900—1199 r) 


Vv 
(1200 r—) 


129 patients were followed up. 
Roentgen damage to the skin was not observed, and none of tie 
patients had had any discomfort that could be ascribed to the roentg: n 
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Table 5 


Follow-up examination. Relation of the axillary function to the total dose. 


axillery No 


2 Unknown Relapses 
function impairment 


— 299 r 0 
300— 599 r 40.0 % 
600— 899 r 25 68.8 % 


900—1199 r 86.4 % 


1200 r— | 33 = 100.0 % 


treatment. In 9 cases (8 patients) there have later on been symptoms of 
h. a., a €., 7 % relapses. 

Most of the cases of relapse had during their first anamnesis a patho- 
genetic factor. Some of these factors were still present prior to the re- 
lapse (folliculitis, diabetes), and the use of cosmetics has presumably not 
been abandoned after the first attack of the disease. By an examination 
of the roentgen treatment of these cases it will be seen that both total 
dose and intenseness had been much less than what we now later on 
consider the optimum. 

The influence of the roentgen treatment, on the functions of the axilla 
is evaluated partly according to the patients’ own statements, partly objec- 
tively. In Table 5 an increasing number of cases with impaired axillary 
function is seen with increasing dosage. Not until at at least 1200 r the 
function is certainly impaired in all the follow- -up cases of the group. 
Yet even after small doses it is not possible to exclude a certain, greater 
or smaller, possibly temporary, impairment of function. 

This and the relation between hyperhidrosis and predisposition to 
h. a. prompt the question if impairment or loss of function may play a 
rile in making propagation cease, and so in the cure of h. a. 

From the result of the analysis of the 129 cases of h. a. in series (A), 
with a view to the curing effect of roentgen rays on this disease it 
seems that the optimum “total dose must be as high as 1000—1200 r, 
and that the optimum intenseness must be somewhat higher than the 
average intenseness of series (A). 

In order to further investigate the latter and to try out the former 
point three series of h. a. (B, C, and D) have been treated with a total 
dose, after a prearranged plan, in conformity with the experiences gained, 
and a greater and increasing intenseness has been used. 


Of these three series the first (B) consisted of 80 cases, of which 16 


w-re in 13 men (3 bilateral), and 64 in 51 women (13 bilateral). Pathogen- 
etic factors aggravating the affection, such as diabetes mellitus, eczema, 
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Number 


of cases 


Sanation 
time 


Average daily 


Intenseness r 
dose for 7 days 


Factor Total dose 


821 117 r/dly 
810 116 r/dly 
833 119 r/dly 


865 124 r/dly 
813 116 r/dly 
980 140 r/dly 


801 112 r/dly 
809 112 r/dly 
809 112 r/dly 


1020 
1026 
1006 


1017 
948 
1039 


1063 
200 r x 
every day 


169r 
300 r x 38 (4) 


every 2’ day 


194r 
400 r x 2 (3) 
every 3° day 


use of epilatory cosmetics, pustular acne vulgaris, furunculosis, and 
artificial dermatitis, e. g., after treatment for scabies, were present also 
in this material. 

Of 16 cases in men and 64 cases in women 5 and 32 respectively were 
complicated with pathogenetic factors. In 12 of 16 patients with h. a. 
involving both axillas a pathogenetic factor was present, which is thus 
very frequent in bilateral cases of the disease, a fact which may indicate 
that these factors play a réle in the genesis of the disease. 

In bilateral cases it was found that the sanation time was the same 
for right and left axilla in 12 patients, where the affection. of both axillas 
occurred simultaneously and was treated in the same way. 

In 4 patients where the affection was unilateral at the commencement 
of treatment; where it became bilateral during treatment; and where te 
axilla secondarily involved was treated with roentgen immediately after 
the onset of the affection, it was found that the sanation time for t 1¢ 
second axilla was shorter than for the one originally involved. This mv st 
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resumably be taken as an indication of the réle played by the length 
f the anamnesis in the sanation time. 

In 8 cases incision was made before the commencement of roentgen 
‘-eatment. In these cases it was found that the incision did not shorten 
tie sanation time rather the contrary, and did not prevent formation 

new nodules. 

In 11 cases puncture of painful abscesses was performed resulting in 

most immediate relief of tension and pain. 

In the literature one is often cautioned against too intensive roentgen 
t-eatment of acute inflammatory processes at first, for fear of flare-ups, 
spread, and possible occurrence of septic conditions. Therefore we were 
rither reluctant at first about giving intensive roentgen treatment from 
the very start of the cure, particularly in the severe and acute cases of 
h. a. with numerous nodules, incipient abscess formation, and diffuse 
inflammatory infiltration involving the whole axilla. 

However, experience has gradually proved that even in such severe 
cases the greater total dose and higher intenseness have not caused a 
dreaded aggravation of the disease, and no adverse effect of the more 
intensive roentgen treatment has been found by treating 100—200 cases. 

Nor has even any discomforting skin reaction been observed after 
treatment of severe acute h. a. with 1000—1200 r (150—175 r/daily) — 
not even in cases where a pathogenetic factor (such as preceding use of 
an irritant epilatory cosmetic) was present. 

In Table 6 B the 80 cases are arranged in 3 groups. Group I comprises 
the entire number of cases, group II the cases where no pathogenetic 
factor could be demonstrated, and group III the cases where such factor 
was present. 

For each of the groups the size of the average total dose during the 
first 7 days of treatment and the average daily dose for seven days too 
have been computed. In addition the actual intenseness (7. e. average 
daily number of r given during the roentgen treatment) has been 
examined and is found somewhat larger than the average daily dose 
for the seven first days, because some of the patients have received the 
average total dose in less than the first 7 days. In Table 6 B, I it is seen 
that with the average total dose of 821 r within 7 days and intenseness 
142 the average sanation time was 18.7 days. This was shorter than 
that achieved in series (A), the result of the analysis of which has been 
dealt with above, and the average sanation time of which was 24.0 days. 

The larger total dose and higher intenseness have thus managed to 
shorten the sanation time by 25 %. 

From Table 6 B, groups II and III the sanation time is seen to be 
1°.9 days for patients without pathogenetic factor and 24.6 days for 
p tients with such factor. 
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The total dose and intenseness differ only very little in these groups 
so that the rather essentiai difference in the sanation time shows th 
graver character of the disease with regard to successful treatment whe 
pathogenetic factor is present. 

If, on the other hand, the sanation time of 6 B, group III is com 
pared with that of 6 A, group I (7. e., all the cases of series (A)), they are 
found to be 24.6 and 24.2 days respectively, 7. e., the severer cases of series 
(B) are with the dose and intenseness used regressed in the same time 
as was found for the entire number of cases of series (A) where all less 
severe cases are also included, but where, on the other hand, lower dos 
and intenseness were used. 

It may also be stated, what does not directly appear from the table, 
that among the 80 cases of series (B) none, not even those with pathogen- 
etic factor, had a sanation time of from many weeks to several months. 

It is thus possible to ascertain that the higher dose and intenseness 
to a considerable extent shortens the sanation time for all cases, also 
the more resistant ones with pathogenetic factor. 

In Table 6 Bm and Bf the cases are divided according to sex and then 
subdivided into 3 groups as in Table 6 B. From group II of Bm and Bf 
it appears that when the same total dose and intenseness are given 
to h. a. without pathogenetic factor, the sanation time is the same for 
men and women, in other words, that h. a. in men and women responds 
in the same way to roentgen treatment under equal conditions. That h. a 
in women should be more difficult of cure than in men, according to the 
sanation time, as stated for group III in Table 6, Bm and Bf, is only 
apparent. The fact that the cases of the female group have been given 
smaller total dose and lower intenseness explains the difference in duration. 

As h. a. in men and women responds uniformly to roentgen therapy, 
and as the total dose and intenseness for group III of Table 6, Bm (men) 
are greater than for group III of Table 6, Bf (women), and as the sana- 
tion time in these groups is shorter for men than for women, it appears 
that the optimum dose and optimum intenseness in the treatment of 
hidrosadenitis have not been exceeded with a total dose of 980 r, given 
with the intenseness of 158 r daily (Table 6, Bm, group III). The fact that 
this procedure has given the best results of the series suggests the same. 

In order to establish the truth of this assumption our Department has 
treated the second series (C), 56 cases, with a slightly larger total dose and 
intenseness, and it is seen from Table 6C that a reduction of the sana- 
tion time has been achieved for cases both with and without pathogenetic 
factor, which indicates that the optimum dose (Table 6 C) and intens:- 
ness have not been exceeded by using this method of treatment either. 

By comparing B and C of Table 6 it is seen that with a total dose >f 
1021 r and an intenseness of 170 r daily the sanation time is shortene |, 
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nost for cases with a pathogenetic factor (group III). This suggests 
hat the roentgen rays, with the most favourable total dose and in- 
enseness so far ascertained, partly exercise their healing influence on al- 
eady existing inflammatory processes, partly counteract conditions 
‘hich are contributory to or give rise to the constant occurrence of new 
lements in a hidrosadenitis. 

As it did not entail discomforting skin reactions, the roentgen dosage 
as given as follows: 


0 r daily in 5 (or 6) days = 1000 (1200) r = 200 r daily, or 

(or 4) exposures of 300 r every second day = 900 (1200), r =180 
(171) r daily, or 

(or 3) exposures of 400 r every third day = 800 (1200) r= 266 (200) r daily, 


choosing one of these three methods according to the patient’s easier or 
nore difficult access to roentgen treatment. 

The third series (D), 102 cases, was treated in this manner, and the 
results are found in Table 6 D, arranged as before. It is seen that the total 
dose and intenseness used here give the lowest sanation time of all 
4 series (both for cases with and without pathogenetic factor, cf. A and 
D). Table 6 D a, b, and c shows the results of the various modes of 
dosage, and it seems as if 300 r every second day, or 400 r every third 
day, gives the most favourable results. 


SUMMARY 


The author’s investigations show that in a large percentage of hidrosadenitis axillaris 
the treatment has a duration of many weeks up to several months if conservative, sur- 
gical, or insuffigient radiological treatment is instituted. 

An analysis of 357 cases of hidrosadenitis axillaris treated with roentgen rays shows 
that the optimum total dose is 1000—1200r given with an intenseness of approximately 
200 r daily. The intenseness 169—300 r every second day or 194—400 r every third day 
gives the best results. By this mode of roentgen treatment it is possible to cure all cases 
in an average time of about a fortnight, to cure many cases in less than that time, and 
to prevent relapses. Supplementary treatment with incisions does not seem to shorten 
the duration — the opposite seems to be the case. Puncture of abscess formations gives 
immediate relief of tension and pain. 


ZUSAMMENFASSUNG 


Verf:s Untersuchungen zeigen, dass die Behandlung bei einem hohen Prozentsatz 
von Hidroadenitis axillaris viele Wochen bis mehrere Monate dauert, wenn konservative, 
chirurgische oder ungeniigende réntgenologische Therapie zur Verwendung kommt. 
Eine Analyse von 357 Fallen von réntgenbehandelter Hidroadenitis axillaris zeigt, dass 
die optimale Gesamtdosis 1000—1200 r ‘betriigt, i in Mengen von etwa 200 r taglich verab- 
folgt. Eine Dosierung von 169—300 r jeden zweiten oder 194—400 r jeden dritten Tag gibt 
die besten Erfolge. Durch diese Art von Réntgenbehandlung ist es méglich, simtliche 
‘ille in durchschnittlich etwa vierzehn Tagen zu heilen, viele Fille sogar in noch kiir- 

er Zeit, und Riickfillen vorzubeugen. Unterstiitzende Behandlung mit Inzisionen 
e.eint den Verlauf nicht zu beschleunigen — das Gegenteil scheint der Fall zu sein. Punk- 
in entstandener Abszesse gibt sofortige Erleichterung der Spannung und Schmerzen. 
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RESUME 


Les recherches des auteurs montrent que dans un grand pourcentage des cas le traite 
ment des hydrosadénites axillaires s’étend sur bien des semaines, voire plusieurs mois 
si l’on s’adresse aux moyens conservateurs, 4 la chirurgie ou 4 une radiothérapie in 
suffisante. Une analyse de 357 cas d’hydrosadénite axillaire traités par les rayons d 
Roentgen révéle que la dose totale optimum est de 1000 & 1200 r, administrés e 
portions journaliéres d’environ 200 r. Ce sont les doses de 169—300r tous les deu 
jours, ou de 194—400 r. tous les trois jours, qui donnent les meilleurs résultats. 

Par ce mode de traitement radiologique il est possible de guérir tous les cas en quinz> 
jours en moyenne, beaucoup d’entre eux en moins de temps que cela, et de prévenir les 
rechutes. Un traitement supplémentaire par des incisions ne pourrait pas abréger la durée 
de la cure — c’est plutét le contraire qui semble en résulter —. La ponction des abcés 
collectés procure un soulagement immédiat de la tension et de la douleur. 
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6th INTERNATIONAL CONGRESS OF RADIOLOGY 


The 6th International Congress of Radiology will be held in London from July 23rd 
to July 29th, 1950. The headquarters of the Congress will be at the Central Hall, West 
minster, which will also house an extensive Scientific Exhibition. The Technical Exh 
bition of apparatus will be located in the Halls of the Royal Horticultural Society nearby 


The Officers of the Congress are as follows: 
President: Dr. Ratston Paterson, Manchester. 
President-Emeritus: Dr. A. E. Barctay, Oxford. 


Vice-Presidents: Diagnosis Dr. 8. Cocurane Suanxs, London. Therapy Prof. B. W. 
Winpeyer, London. Biology Dr. F. Gorpon Spear, Cambridge. Physics Pro 
W. V. Maywneorp, London. Treasurer: Dr. H. Granam Hopeson, Londo: 
Secretary-General: Dr. J. W. McLaren, London. 


The subjects chosen for the main scientific meetings are: 


. General Congress Scientific Meetings. 2. Diagnosis Section Symposia. 
(a) »Radiological Achievement, 1937— (a) »Skeletal Changes in Blood Diseases.» 
1950.» (b) »Radiology of the Small Intestine 
(b) »Mass Radiology of the Chest.» (c) »Arthrography.» 
(c) »Supervoltage Radiotherapy.» (d) »Angio-cardiography.» 
(d) »Radiation Hazards.» 


3. Therapy Section Symposia. 4. Biology Section Symposia. 

(a) »Method of Presentation of Results (a) »Radiation Histology.» 
of Treatment.» (b) »Radiation Chemistry.» 
(b) »Radioactive isotopes.» (c) »Radiation Genetics.» 
(c) »Cancer of the Larynx.» (d) »Mode of Action of Ionizing Radi- 
(d) »Cancer of the Breast.» ations.» 
. Physics Section Symposia. 

(a) »Acceleration of Particles and the Generation of Ionizing Radiations.» 
(b) »Radiological Units.» 
(c) »Radiotherapeutic Physics.» 
(d) »Production and Physical Properties of Radio-Isotopes.» 


Selected speakers will be invited to contribute the major portion of these symposia. Other ses- 
sions will be devoted to the reading of papers proferred by authors on their own topics. 

A varied and interesting social programme is being arranged for members of the Congress, and 
special attention is being paid to the entertainment of Associates accompanying Members. 

During the week preceding and the two weeks following the Congress demonstrations will take 
place in the radiological departments of a number of London hospitals. Planned tours to centres of 
interest in Great Britain and Ireland are being arranged to follow the Congress; they will include excur- 
sions to the neighbouring countryside by coach, visits to buildings of historical interest, demonstrations 
at hospitals, and a full social programme. 

Those wishing to attend the Congress as Full Members (£7. 7s. Od.) or as Junior Members (under 
30 years of age on January Ist, 1950 — £4. 4s. Od.) must be members of a radiological society, or spon- 
sored by a radiological society. Ladies and children accompanying Members can be registered as s- 
sociate Members (£3. 3s. Od.). Associate Membership is also open to technical staff of radiological 
departments and laboratories, or of the X-ray industry. A late fee will be charged to those registering 
after April Ist, 1950. 

Members of the Congress may make their travel and hotel reservations through any office of 
Messrs. Thos. Cook & Son, Ltd. (or their associated company, the Cie Internationale des Wagons- 
Lits) who have been appointed the official travel agents for the Congress. 

It is planned to issue a detailed Programme with registration forms to the members of radiological 
societies in April 1949. All communications in connection with the Congress should be addressed to the 
Secretary-General at 45 Lincoln’s Inn Fields, London, W. C. 2. 


Note: It has just been learnt that H. R. H. The Princess Elizabeth hopes to open the Congress, 
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FROM THE ROENTGEN DIAGNOSTIC DEPARTMENT OF KAROLINSKA SJUKHUSET 
(HEAD: AKE AKERLUND), STOCKHOLM, SWEDEN 


ON THE ROENTGEN ASPECT OF PROSTATIC 
ATROPHY '! 
by 


Nils P. G. Edling 


In routine urethrocystographic work, from time to time cases appear 
showing, during the contrast injection, a luminal widening of the prostatic 
urethra without deformity. In most cases this widening is local, usually 
limited to the region just above the collicle, the rest of the supracollicular 
urethra and the infracollicular urethra being normally contracted. These 
patients, however, are continent. In some cases the whole prostatic 
urethra is dilated, forming a stiff tube with an associated small fibrotic 
bladder. In addition open ureteral orifices and dilated ureters may be 
found. These patients are usually suffering from complete incontinence. 

In his thesis, KNuTsson (1935) describes a similar case (case 109). 
Of 6 patients with clinical or microscopic signs of prostatic atrophy in 
the series, there was one, whose urethrography showed a dilated mid 
portion of the prostatic urethra and impaired sphincter function. The 
collicular relief was not visible. KnutTsson notes that this roentgen 
evidence may lend support to the clinical diagnosis of prostatic atrophy. 
The 5 remaining cases had no roentgen findings typical of atrophy. 

The text-books of pathology also state that prostatic atrophy may 
cause dilatation of the urethral lumen and shrinkage of the collicle. The 
most common types of atrophy are due to inflammation or senility. 
It is important to remember the congenital prostatic hypoplasia appearing 
now and then with other anomalies, and the less common atrophies of 
irradiation, emasculation and cachexia. The pathological picture of the 
acquired changes is a decrease in the muscular and glandular tissue, and 
an increase in the fibrous tissue resulting in shrinkage. On rectal exa- 
mination, in the subacute and subchronic cases there are alternate soft 
and firm areas with tenderness, and in the advanced cases the prostate 
decreases in size and becomes firm. 


1 Submitted for publication, Febr. 15, 1949. 
10—490088. Acta Radiologica. Vol. XXXI. 
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Fig. 1. Case of urogenital tuberculosis of 15 years duration. Right-sided nephrectomy. 

Posterior urethra, bladder and left ureter changed into a wide stiff tube. Contrast filling 

of dilated ducts and glands in prostate close to the urethral lumen. Pronounced atrophy 
of the prostate, and fibrotic bladder. 


In the roentgen diagnostic department of Karolinska sjukhuset the 
roentgen appearance of the pronounced cases of prostatic atrophy has 
long been known. The writer (1945) has in his thesis (page 85) described 
the urethrocystographic changes of a similar case with a history of uro- 
genital tuberculosis for 15 years (Fig. 1). In this case the bladder lumen 
was very small and the entire prostatic urethra and bladder formed 
a stiff dilated tube, with smooth contours and with no variability in size 
and shape during injection or micturition. The luminal widening also 
included the junction with the membraneous urethra — thus, both 
the external and the internal sphincter function was impaired — and 
the patient had been incontinent for many years. Close to the urethra 
there was contrast filling of dilated glands and short ducts. The left 
ureter was widened and stiff and there was a wide communication wih 
the bladder. The right kidney and ureter had been removed. 

In the above and similarly cases the smooth contours are explain:d 
on the basis of mucosal atrophy. The dilated stiff lumen of the ureth:a 
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ON THE ROENTGEN ASPECT OF PROSTATIC ATROPHY 


Fig. 2. Case of prostatitis. Moderate dilation of pericollicular urethra mainly above 
without deformity. Contrast filling of dilated ducts and glands in prostate. 


and the prostatic glands, and the small vesical lumen are caused by 
fibrotic shrinkage of the walls with resultant impairment of muscular 
function. Microscopically the atrophy of the walls is due to chronic in- 
flammation. 

Thus, the roentgen picture of prostatic atrophy is easily recognized 
in the advanced cases. For the assessment of these cases urethrocysto- 
graphy is of great importance and this is particularly true since in the 
fibrotic bladder endoscopy is impossible. 

In order to accurately evaluate the significance of a localized luminal 
widening of the prostatic urethra seen on injection urethrocystograms the 
author has studied the other radiographic changes (e.g. prostatitis and 
cystitis) and the clinical records of 41 cases. In none of the cases was there 
any deformity typical of hypertrophy or cancer. In 31 of the cases there 
was a moderate widening of the urethral lumen just above the collicle 
(lig. 2). The remaining 10 cases showed a more pronounced dilatation of 
the pericollicular region (Figs. 3, 4). In every case the remaining portion 
of the lumen was normally contracted, and none of the patients was in- 


147 
it 
‘ 
ty 


NILS P. G. EDLING 


Fig. 3. Case of prostatitis. Fairly pronounced dilation of pericollicular urethra without 
deformity. Contrast filling of small glandular cavities in the prostate. 


continent. The uréthral contour was smooth. In 40 cases the collicular 
relief was normal, or slightly enlarged without deformity. In one case, 
a patient suffering from hypospadia and cryptorchism, there was no 
collicular relief visible, probably due to congenital prostatic hypoplasia 
(Fig. 5). In the 19 patients with, micturition urethrocystograms, 16 
showed normal dilatability, the remaining three had a slight bulging 
into the internal urethral opening by a posterior bar. 
According to age the patients may be grouped as follows: 

11—20 years 

21—30 

31—40 

41—50 

51—60 

61—70 

Total number 41 


The age distribution is explained by the fact that in elderly patien‘s 
with urinary difficulties the symptoms are in most cases caused by 
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Fig. 4. Fairly pronounced dilation of pericollicular urethra without deformity. 
No ducts or cavities visible. 


hypertrophy and cancer which lesions have been excluded from this 
investigation. 

Thirty-fiv e of the 41 cases showed signs, symptoms or roentgen findings 
indicative of prostatitis. Four of these cases were suffering from urogenital 
tuberculosis, as verified by nephrectomy and epididymectomy in each 
case. In 26 cases there were positive findings on rectal examination 
and/or contrast filled ducts and cavities of the prostate. In some of these 
cases there was also found an elongation of the urethra prostatitic in 
type, and in two of them the diagnosis of prostatitis was verified by 
biopsy after electroresection. In 2 other cases (one of them a stricture 
case) the urethrocystograms showed an irregular contour, or contraction 
of the bladder as by cystitis, indicating infection of the urinary tract. 
In 2 cases the urine was infected and the finding on rectal examination 
pathological yet without presenting any typical characteristics. In 1 case, 
where the findings on rectal examination were atypical, the patient had 
had a nephrectomy four years earlier, because of leftsided nephrolithiasis 
with repeated attacks of renal colic. 
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Fig. 5. Case of congenital prostatic hypoplasia. Moderate dilation of mid prostatic 
urethra without deformity. No collicle visible. 


In one case — previously mentioned — the finding is explained by 
congenital prostatic hypoplasia. 

Of the 41 cases there remain 5 in which the diagnosis of prostatitis 
is not definitely supported by clinical or roentgenological signs other than 
the local widening here discussed. One of these cases, a patient 34 years 
old, showed on rectal examination a moderate prostatic enlargement, 
which was suspected to be hypertrophic in spite of the patient’s age. In 
another case there was possibly a prostatic enlargement. As stressed above 
there were no signs of hypertrophy in the urethrocystograms of these 
two patients. In 2 cases data regarding urine and rectal examination 
was not available. Fig. 5 shows one of these cases. Finally, the last case 
was normal clinically. 

The writer’s material shows that most cases with a local widening 
of the prostatic urethra in urethrocystograms — without deformity 
typical of hypertrophy or cancer — also present clinical and roentgen: - 
logical signs of inflammatory changes of the prostate. Since the pro- 
static urethra in normal cases is contracted in its whole length, the 
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widening seems to indicate a pathological finding due to prostatic 
shrinkage. 

From the point of view of differential diagnosis it is important to 
remember that a widening of the urethral lumen during injection may 
ccur if the distension of the bladder causes urgenc y in cases with cystitis. 
In these the whole of the prostatic urethra is dilated, especially the whole 
supracollicular portion. If the history is incomplete a cavity after elec- 
roresection or removal of the prostate may give rise to an incorrect 
liagnosis. 


SUMMARY 


The writer has studied, by urethrocystography, 41 cases of local widening of the 
prostatic urethra without deformity. The abnormality described seems to indicate 
prostatic atrophy. 


ZUSAMMENFASSUNG 


Verf. hat 41 Fille von drtlicher Erweiterung der prostatischen Urethra ohne Defor- 
mitit mittels Urethro-Zystographie studiert. Die beschriebene Abnormitiat scheint 
auf eine Atrophie der Prostata zu deuten. 


RESUME 


L’auteur a étudié, par urétro-cystographie, 41 cas de dilatation localisée 4 l’urétre 
prostatique sans déformation concomitante. L’anomalie qu'il décrit semble étre le signe 
d'une atrophie de la prostate. 
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TECHNICAL EQUIPMENT FOR VASAL 
CATHETERIZATION 
by 


Stig Radner 


The introduction of a catheter from a peripheral vein or artery into 
different parts of the cardiovascular system may be useful for several 
diagnostic purposes. 

To facilitate the passage through this system the type of catheter most 
commonly used has a slight bend near the tip, so that the catheter by 
twisting and pushing the proximal end may be guided where desired. 
By softening at body temperature the catheter, however, is made less 
governable, and the procedure may be difficult and time-consuming. 

We have tried to compensate the softening of the catheter in a simple 
way. The catheter is mounted on the needle branch of an Y-tube (Fig. 1). 

A thin steel wire is introduced through 
the straight branch of the Y-tube into 
the catheter and advanced to the distal 
end of this. The wire has a button with 
a water-tight twist-lock on its proximal 
end; the button fastens the wire to the 


Fig. 1. Technical equipment for vasal 
catheterization: 

(A) Y-tube with two stop-cocks 

(B) Catheter mounted on the needle of th 
Y-tube 

(C) Steel wire with twist-lock button 

(D) Rubber tube from the infusion bottle, wit! 
twist-lock button 

(E) Rubber tube from the injection apparatus 
with twist-lock button 


1 Presented before the meeting of the Swedish Society for Internal Medicine, Nov. 
27, 1948; submitted for publication, Jan. 29, 1949. 
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TECHNICAL EQUIPMENT FOR VASAL CATHETERIZATION 


Fig. 2. Catheter introduced into the left chamber of the heart from the radial artery, 
via the subclavian artery and the ascendent aorta. 


Y-tube and the result is a governable unit, consisting of catheter, wire 
and Y-tube. 

Through the oblique branch of the Y-tube goes a continuous infusion 
of saline-heparin solution; the rubber tube from the bottle is attached to 
the Y-tube with a water-tight twist-lock. Through the straight branch 
contrast substance may be injected, either by direct attachment of a 
syringe or by an injection apparatus via a rubber tube with a water-tight 
twist-lock. 

The catheter should be closed at the tip and have the opening at the 
side of the distal end — that is the usual type of uretheral catheter. If 
the catheter is stretched upon the wire, this being a few millimeters 
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longer than the catheter, the unit becomes even more easy to govern. 
To avoid perforation of the tip by the wire, we use a small metal cup, 
which is introduced in the distal end of the catheter. 

When the wire is inserted it may be bowed in any curves, the catheter 
following the pattern of the wire. This pattern is determined by the 
place of “destination of the catheter. 

In venous catheterization of the heart it is advisable to have a curve 
on the distal 10 centimeters of the catheter, following the circumference 
of a circle with a radius of approximately 10 centimeters, and ending in 
a smaller curve on the tip, approximately corresponding to 70 degrees of 
the circumference of a circle with a radius of 2 centimeters. 

This curve also may be useful in arterial catheterization of the aorta 
from the radial artery according to RADNER (1948). Starting from the 
right radial artery the catheter with this curve may be introduced into 
the ascendent aorta and the left side of the heart (Fig. 2). Starting from 
the left radial artery same curve brings the catheter into the descendent 
and abdominal aorta. 

In catheterization of the vertebral artery from the radial artery ac- 
cording to RADNER (1947), it is useful in some cases to have a bend at an 
angle of 30—40 degrees about 10 millimeters from the tip. 

For catheterization of the vertebral artery the wire should have a 
diameter of 0.4 millimeters; when the place of destination is the great 
vessels or the heart the diameter should be 0.5 or 0.6 millimeters. The steel 
should be cold drawn. 


SUMMARY 


In vasal catheterization the catheter softens owing to body temperature and becomes 
less governable. The author reports a simple technical equipment to compensate the 
softening. 


ZUSAMMENFASSUNG 


Bei der Sondierung der Gefiisse wird infolge der Kérpertemperatur die Sonde weich 
und dadurch schwieriger zu steuern. Der Verf. beschreibt eine einfache Methode das Er- 
weichen zu kompensieren. 


RESUME 


Dans le cathétérisme des vaisseaux la sonde se ramollit & cause de la température du 
corps et devient moins facile 4 diriger. L’auteur indique une combinaison technique fort 
simple qui obvie au ramollissement. 
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FROM THE RADIOLOGICAL CLINIC OF THE CHARLES UNIVERSITY, PRAGUE, CZECHO-SLOVAKIA 
(CHIEF: PROF. DR. V. SVAB) 


AN ARTERIOGRAPHIC DEMONSTRATION OF 
COLLATERALS BETWEEN INTERNAL AND EXTERNAL 
CAROTID ARTERIES’ 
by 


F. Marz, M.D. 


Fellow of the World Health Organisation 


In a recently published joint paper (1) we reported five cases of throm- 
bosis of the internal carotid artery. The arteriographic findings of two of 
these might easily be misinterpreted, and a more detailed publication 
appears to be in order; especially, since these two cases present a con- 
tribution to the problem of a collateral circulation between external 
and internal carotid arteries. The existence of such anastomoses has long 
been known to anatomists and clinicians, but to our knowledge they have 
not yet been described in arteriographic literature. 

The first papers proving the existence of such collaterals of the 
ophthalmic artery were published more than fifty years ago. So ELScHNIG 
(2, 3) was able to show that a dye injected into the external carotid and 
external maxillary arteries of the cadaver, passed into the ophthalmic 
arteries of the same and the opposite side. From this he concluded that 
ligation of the internal carotid was of small importance to the blood 
supply of the eye, and that its only significance might be that of a poten- 
tial source of emboli to the retinal artery. ELscunic stated furthermore 
(4) that no change of colour was observed in the retina at ophthalmoscopy 
during and immediately after ligation of the carotid. More recently 
Kiss (5) injected the finest branches and anastomoses of the ophthalmic 
artery in the cadaver with iodoform-plastic solution in acetone, and was 
then able to demonstrate by roentgen examination multiple fine anasto- 
moses along the ethmoid bone and along the nasal root, which connected 
the arteries supplying the two eyes. BERGSTRAND (6) gives a scheme of 
the preformed connections between internal and external carotids. Ac- 


1 Submitted for publication, Febr. 7, 1949. 
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Case I. Lateral arteriogram. | Ophthalmic artery. 


cording to him, the anastomoses of the ophthalmic artery run either 
from the internal maxillary artery to the anterior branch of the middle 
meningeal, thence via lacrimal artery to the ophthalmic, or, from the 
external maxillary artery via angular and posterior nasal artery to the 
ophthalmic artery. PApGET (7) describes the embryological development 
of these anastomoses and discusses their potential functioning in the 
adult. He states that the anastomosis between the middle meningeal and 
ophthalmic arteries existing in the embryo may persist in adult life and 
constitute a collateral circulation between external and internal carotids. 
Thus even a lacking ophthalmic artery might be replaced by the anterior 
branch of the middle meningeal. At the post-mortem examination of 
his 42nd case HuLtQuist (8) supposed a collateral circulation by the 
ophthalmic artery functioning during life. 

The existence of this collateral circulation by way of the ophthalmic 
artery is well known to neurosurgeons (9, 10, 11). It may be responsible 
for failures of surgical therapy in cases of arteriovenous aneurysms in 
the cavernous sinus, since it may keep up the blood supply of the 
aneurysm after carotid ligation. This possibility should also be cor- 
sidered where ligation of the internal carotid is carried out because of 
an arterial aneurysm (DANDy). 
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For the detailed case re- 
jorts of our two patients we 
r fer to our previous paper 
(). Here we give only main 
points which are necessary 
to evaluate the roentgen ex- 
amination. 


Case 1, 44-year-old man. 
Arteriography by injection into 
the common carotid fails to show 
a filling of the internal carotid in 
the neck, while the external carotid 
and its branches are filled well. The 
carotid syphon, however, is filled 
in its distal part at the level of the 
sella turcica, the filing being well 
demarcated proximally. The Sylvian 
group is also well visualized, but 
the anterior cerebral artery is not 
filled at all. The ophthalmic artery 
is conspicuously large, and a deli- 
cate, but definite anastomosis be- 
tween its upper branch and the 
anterior branch of the middle men- 
ingeal is visible (Fig. 1). The in- 
ternal carotid was resected after 
arteriography, and histological ex- 
amination showed a _ thrombosis. 
The blood pressure of the retinal 
arteries, measured by Bailliart’s 
method, failed to show a significant 
difference between the two eyes. 
Injection had first been done per- 
cutaneously and was repeated when 
the artery had been exposed at 
operation, the arteriograms being 
identical. 

We are therefore dealing with 
a case of thrombosis of the inter- 
nal carotid, where the arteriogram 


Case II. Arteriogram of the left common 
carotid. Ophthalmic artery. 


shows filling of the cerebral vessels through collaterals from the ophthalmic artery by 


way of the middle meningeal. 


Case 2. 


53-year-old man. Arteriogram of the left common carotid (fig. 2) showed 
internal carotid filled up to a distance of hardly 1 cm from the bifurcation. Otherwise 
internal carotid was not visible in the neck. In the region of the calvarium only the 
‘unches of the external carotid are visualized. Surprisingly enough, however, the carotid 
hon is partly filled by contrast medium. The filling measures about 2 cm in length 
is poorly demarcated proximally and distally. A strikingly wide ophthalmic artery 


2 
af 
le ‘ 
le 
it 4 
e 
d 
d 
of 
e 
e 
n t} 
e tl 
br 
f 8) 
al 


Fig. 3. Case II. Arteriogram of the right common carotid. | Ophthalmic artery. 


issues from the syphon visualized. From the peripheral end of the ophthalmic artery a 
delicate artery is seen to pass upward, which anastomoses with the anterior branch of 
the middle meningeal. Arterectomy and histological examination confirmed the diagnosis 
of occlusion of the left internal carotid made by radiography. 

Arteriography of the right common carotid was carried out a few months later (fig. 3) 
and showed an occlusion of the right internal carotid within the neck as well. The distal 
part of the carotid syphon is filled with contrast medium, as well as the proximal part of 
the Sylvian group. In this case the ophthalmic artery is also wider than usual. The rest 
of the visible arteries are branches of the external carotid. Arterectomy and histological 
examination showed a thrombotic occlusion of the internal carotid. The pressure of the 
retinal arteries as measured by Bailliart’s method showed normal values in both eyes. 

We are therefore dealing with a case of bilateral thrombotic occlusion of the internal 
carotid, where bilateral filling of cerebral vessels by reflux of blood from the enlarged 
ophthalmic arteries is shown by arteriography. 


These observations indicate that filling of cerebral vessels by arteriog- 
raphy does not necessarily exclude an occlusion of the internal carotid. 
Careful analysis of the arteriogram demonstrates the way the contrest 
medium travels. This knowledge is of importance especially in those 
cases, where the vessels of the neck are not shown on the film. Widening 
of the ophthalmic artery might draw one’s attention to the possible 
existence of a collateral circulation by way of this vessel. 
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List and Honces (12) described in their case No. 2 widening of the 
yhthalmic artery together with a narrowing of the lumen of the internal 
irotid. In this case, however, the stenosis was situated distally from 
ie point where the ophthalmic artery branches off, so that widening of 
ie latter was effected by increase of the blood flow from the internal 
rotid, that is a flow in the normal direction. In our cases, however, 
versal of the direction of the blood stream must be postulated. 

The question arises, why in our cases the middle cerebral artery was 
filed, while the anterior cerebral could not be visualized. Lack of filling 
t the anterior cerebral by arteriography is in itself of minor importance. 

was frequently observed by Moniz and others as well as by us and was 
shown to be often of no pathognomonic significance. ZEHNDER (13) 
alone recently tried to attach a clinical syndrome to the lack of filling 
of the anterior cerebral by arteriography. In our two cases various ex- 
planation might be ventured for the lack of its visualization (1). The 
thrombosis involves the anterior cerebral artery as well, (2) a collateral 
blood supply from the contralateral side by way of the anterior com- 
municating artery can be effected more easily for the anterior than for 
the middle cerebral. One might say in our Case 1 that blood and contrast 
medium flowed from the ophthalmic to the middle cerebral, but not to 
the anterior cerebral as well, since the latter was probably supplied by 
way of the anterior communicating. Thi$ conjecture also explains certain 
features of the clinical picture seen in cases of thrombosis of the internal 
carotid. Several authors have pointed out that in cases of thrombosis 
of the internal carotid, paralysis of the lower extremity tends to be less 
than that of the upper. As is well known, the cortical area of the lower 
extremity is partly supplied by the anterior cerebral. According to our 
conjecture, the chances of a collateral blood supply are better for the 
anterior than for the middle cerebral in cases of occlusion of the internal 
carotid. 

The arteriographic findings in our second case confirm FRovic’s 
opinion (14) that in cases of occlusion of both carotid arteries not only 
the vertebral, but also the ophthalmic arteries must be considered as 
potential collaterals for the cerebral circulation. 

Our observations seem to indicate that ligation of the external carotid 
in order to elicit Schneider’s middle-meningeal reflex, may not be advis- 
able in all cases of impeded cerebral circulation. To judge from our ar- 

riograms, a considerable cerebral blood supply may be effected by way 
| the external carotid. The question arises, whether improvement of 
e cerebral circulation by way of the middle-meningeal-reflex com- 
nsates for the diminished blood flow to the ophthalmic artery. The 
lume of this blood flow, which certainly differs individually, can be 
imated by arteriographic examination. 
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F. MARX 


SUMMARY 


Two cases of thrombosis of the internal carotid artery are reported, one of then 
bilateral. In both patients a collateral circulation between the external and interna! 
carotids by way of the ophthalmic artery is demonstrated arteriographically. 


ZUSAMMENFASSUNG 
Es wird iiber zwei Patienten mit einer Thrombose der Arteria carotis interna berich- 
tet. Bei einem Kranken war die Thrombose beiderseitig. Es gelang mittels Arteriographie 
einen Kollateralkreislauf zwischen A. carotis externa und interna iiber die A. ophthal- 
mica nachzuweisen. 


RESUME 


Description de deux cas de thrombose de la carotide interne. Chez l’un des malades 
al thrombose était bilatérale. L’artériographie réussit 4 démontrer une circulation 
collatérale entre la carotide externe et interne par l’artére ophthalmique. 
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,0M THE ROENTGEN DEPARTMENT (HEAD: ERIK LINDGREN, M. D.) OF THE SERAPHIMER 
HOSPITAL, STOCKHOLM, SWEDEN. 


SOME ASPECTS ON THE TECHNIQUE OF 
ENCEPHALOGRAPHY 
by 


E. Lindgren 


The technique of encephalography has been discussed in a great 
number of publications. About 30 years have elapsed since encephalo- 
graphy was first introduced as a means of diagnosing intracerebral proc- 
esses, but guiding principles for the conduct of the procedure seem never- 
theless to be lacking in many places. In 1932, GRANT says that the eva- 
cuation of the cerebrospinal fluid as well as its replacement by air should 
be as complete as possible. This statement, which may seem natural at 
the time it was made, was evidently due to an inadequate radiological 
technique. However, opinions are still expressed which seem to originate 
in a similar conception, in spite of the great advancements that have been 
made since then with respect to the radiologic ‘al technique. 

The effects of the examination upon the patient depend mainly on 
what quantities of air are injected. If small amounts can be used the 
patient’s feeling of discomfort is reduced and so are the risks involved 
in the method. Already in 1927, EcksTEIN was aware of the fact that a 
complete »Ausblasen» was not necessary, or even desirable. The publica- 
tion of LARUELLE: »Le repérage des ventricules» (1929 and 1931) certainly 
represented a reaction against the use of large amounts of air and the 
disadvantages thereby involved. Undoubtedly, a great deal of information 
may be obtained with 10 cc (and more with 15 ce as L. occasionally 
applied). We have, as a matter of fact, found that 15 cc are sufficient for 
a complete investigation of the ventricular system, if this is not dilated 
and if the whole amount of air can be transferred to the ventricular 
system. But this amount is not sufficient to provide information about 
the convexity as well. How the replacement of fluid by air should take 
place is also a matter of some controversy but to a smaller degree. The 
general procedure is that this exchange is effectuated in quantities of 
5—10 ce at a time. As a rule, fluid is first removed and replaced by air 

1 After a paper read at the Meeting of the Northern Neurological Society, Helsing- 
for, September, 1948; submitted for publication, Febr. 3, 1949. 

11—490088. Acta Radiologica. Vol. XXXI. 
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Fig. 1 a. Fig. 1 b. 


Fig. 1. a) 20 ce of fluid evacuated. Thereafter injection of air. No air in the ventricular 
system but only on the convexity. 
b) Same patient a few days later. The same head posture as in picture (a). Air 
first injected, fluid thereafter withdrawn. The air has passed into the ventric- 
ular system and also to the convexity. 


to an amount which is somewhat below the amount of fluid withdrawn. 
On the other hand, there are workers who evacuate as much as 40—50 cc 
fluid at one time and thereafter introduce the air. In most cases, such a 
procedure will greatly discomfort the patient on account of the temporarily 
reduced intracranial pressure and will moreover result in insufficient 
filling of the ventricular system, or no filling at all. It has been affirmed 
that the discomfort felt by the patient disappears as soon as the intra- 
cranial pressure, after the injection of air, is restored to its initial value. 
This is not so in practice, however. The application of such a technique 
means that a great deal of the air introduced will pass to the convexity 
and the discomforts arising from the reduced intracranial pressure will be 
replaced by the kind of discomfort that is always produced by air on the 
convexity. We have found the patients to be more strongly affected by 
the use of this method and we therefore do not apply it any more. [n 
some places in U. 8. A., already in the beginning of the thirties, it was 
intimated that satisfactory filling of the ventricular system was more 
surely obtained, when air was injected prior to the evacuation of fluid. 
Also, the intracranial pressure was not allowed to fall below the initial 
value measured (Cf. e. g. GARDNER and NIcHOLs 1933). This circumstan: 
t. e. that the access of the air to the fourth ventricle is facilitated when 
fluid has been withdrawn beforehand, does not seem to be generally 
cognized. This observation is however quite in line with our experiene. 
If large amounts of fluid are withdrawn by cisternal puncture and the «i 
is thereafter injected, it is only by way of exception that sufficient filli 
of the ventricular system is obtained (Fig. 1 a). It seems as if the fill 
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of the ventricular system, when 
the head is in adequate posture 
(this is more fully discussed later) 
is less affected by a large evacua- 
tion of fluid when the lumbar 
route is used. 

Whether the gas should be in- 
troduced by means of cisternal 
puncture or by lumbar puncture 
nas also been much discussed. To 
begin with, lumbar puncture was 
generally applied, but later on it 
was frequently reported that a 
better filling of the ventricular 
system was obtained by cisternal 
puncture (AyveER, Sicarp, Es- 

KUCHEN, GOETTE), while lumbar 

puncture was considered superior 

for obtaining a complete filling of 

the convexity. FLUGEL says in 

1930 that cisternal puncture on 

patient in sitting position with 

head in forward flexion were the 

best method for obtaining filling 

of the ventricular system: »Wir 

haben den Kimdruck, dass _ bei Fig. 2. The lower picture shows air surround- 
dieser Position die Luft besonders ing the spinal cord. The upper picture shows 
leicht in das Ventrikelsystem ge- air on the convexity but none in the ven- 
langt.» As a rule, FLUGEL only in- tricular system. 

jected 20 cc and he states that by 

the use of this technique the patients were subjected to slight in- 
conveniences only. On a study visit to FLiGe., in the middle of the 
thirties, the author had the opportunity of seeing the fourth ventricle 
demonstrated in a view taken during the injection of the air through 
cisternal puncture at a moment when 5—6 cc had been introduced. In 
recent years, E. G. RoBeRTSON has particularly devoted himself to the 
study of the intracranial passage of the air and he uses a similar method 
with the exception that he applies lumbar puncture. 

When the air is introduced through lumbar puncture, on patient in 
sitting position, the gas mounts round the spinal cord. With erect posture 
of the head, a certain amount of gas will enter the cisterna magna but 
does not come any further in that direction. Most of the air will instead 
pass by the cisternae pontis and interpeduncularis to proceed up over 
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Fig. 3 a. Fig. 3 b. 
Fig. 3. Head in extreme forward flexion. Air around the spinal cord and in the posterior 
part of the cisterna magna. After a further injection (b) air is seen dorsally, above the 
cerebellum and in the cisterna venae magnae. No air in the fourth ventricle. 


the convexity. As a rule no air, or only a small quantity, will enter the 
ventricular system when the head is in this position (Fig. 2). By extreme 
forward flexion of the head, the air enters the cisterna magna, passes 
along its posterior part up over the cerebellum and forward underneath 
the tentorium to cisterna venae magnae and thence up over the con- 
vexity. No air enters the cisterna pontis. Nor with this posture is filling 


of the ventricular system obtained, if the exchange fluid—air takes place 
slowly (Fig. 3). If the rate of injection is so rapid that the air cannot esc ape 
dorsally around the cerebellum, it will fill also the anterior part of the 
cistern and in that case the fourth ventricle may be filled by air coming 
from the anterior part of the cisterna. magna. When the head is semi 
flexed, the air will enter the cisterna magna and fill its anterior as well as 
its posterior part, thereby realizing the conditions that have to be ful- 
filled to enable the air to pass into the fourth ventricle (Fig. 4). When the 
air is slowly injected, not faster than it can pass through the foramen of 
Magendie, there will be no air on the convexity. If, however, the rate of 
injection is too rapid to allow the air to enter the fourth ventricle, some 
of the air has to escape in another direction. It then depends on the shape 
of the posterior fossa and on the head posture whether the air will moun 
dorsally around the cerebellum or ventral to the pons. The case illustrate 
in Fig. 4 shows the air moving mainly to the dorsal side of the cerebellun 
to the cisterna venae magnae, filling parts of the cisterna ambiens an: 
passing up over the convexity, There is no air in the cisternae pontis an 
interpeduncularis. ROBERTSON in one of his works (1941) displays a vie’ 
with air around the dorsal surface of the cerebellum. He considers this t» 
be »an unusual distribution of air, due to communication between th 
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Fig. 4 a. Fig. 4 b. 
Fig. 4. Forward flexion of the head. 
a) The air enters the fourth ventricle through the foramen of Magendie (10 cc). 
b) Rapid injection of a further amount of 5 cc of air. Part of the air escapes dorsally 
over the cerebellum to the cisterna venae magnae and to the upper parts of the 
cisterna ambiens. 


cisterna magna and the remainder of the subarachnoid space over the 
cerebellum». He continues: . . . »this condition probably represents the 
persistence of a state which usually disappears during development. In 
two other patients air was seen to follow this route.» In our experience 
these are no rare exceptions. When the head is sharply flexed, the amount 
of air that does not enter the ventricular system regularly passes dorsal 
to the cerebellum below the tentorium to the cisterna venae magnae, 
from there up over the convexity and forward to the cistern above the 
third ventricle. The reason why it has not been observed earlier that this 
is a normal route for the air to take, when passing up to the convexity, 
may be that the air goes rapidly through these cisterns. For a study of 
its passage it is therefore necessary that views be taken during or im- 
mediately after the injection of the air. When the head is erect (the Frank- 
furter horizontal in the horizontal plane) or dorsiflexed, the air does not 
take this route, however, but another one which hitherto has been con- 
sidered to be the only one available to it, namely through the cisterna 
pontis to the interpeduncular and ambient cisterns and thence upwards. 
in sitting position, the cisterna chiasmatis will mostly get a small quantity 
of air only. If the interpeduncular cistern contains air, the cisterna chias- 
matis will be filled when the patient is placed in supine position. Air in 
‘he cisterns around the sella turcica disappears not nearly as rapidly 
s air dorsal to and above the cerebellum. This is probably due to the fact 
‘hat the former are intersected by numerous nerves and vessels while 
he latter are free to a larger extent. 
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Fig. 5 c. 

a) Head with extreme forward flexion, 5 cc of air injected. No air in the 
ventricular system. 

b) 10 ce of air injected. Air is present around the dorsal and superior surface 
of the cerebellum, above the quadrigeminal plate and in the cisterna am- 
biens. No air in the ventricular system. 

c) With less flexion the air in the cisterna magna has entered the ventricular 
system (without any further injection of air). 


An adequate filling of the ventricular system is thus best achieved 
when the head has a slight forward flexion. A simple explanation of this 
fact, which seems to have been observed already by FLiGEL, may be 
that in this posture the air will accumulate also in the anterior part of the 
cisterna magna. When ascending, the air then rises through the overlying 
foramen of Magendie. We have, as RoBertson, only observed the air 
to pass through this foramen, which may indicate that the air cannot 
enter the lateral foramina (Luschkae) — though fluid can escape - 
presumably due to the anatomical conditions. We agree with RoBEerTso» 
in his statement that the factor responsible for the filling of the ventricula) 
system is simply the tendency of the air to rise vertically in liquids. bh 
this way it may be explained why better air-filling is obtained when n: 
fluid is evacuated before the air is introduced, since the air can rise mor 
easily in the cisterns and foramina when these are distended by the flui 
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Fig. 6a. Fig. 6 b. 


a) Air filling of the ventricular system with forward flexion of the head. 
b) Head erect. A further injection of 5 cc. The cisterna pontis filled. 


than if they are collapsed. The communication between the fourth ven- 
tricle and the cisterna magna often does not deserve to be termed »fora- 
men». It is more like a tube of varying length, very probably in itself 
impeding the passage of the air and moreover more easily brought to 
collapse by removal of fluid than is a foramen. 

However, the accurate degree of flexion to be imposed upon the head 
cannot be stated at the outset in every case. This depends on the shape of 
the skull, in particular the shape of the posterior fossa. The adequate 
posture must be sought in each case. Our procedure is as follows. 

The patient is seated at a vertically placed Lysholm skull-table with 
his head slightly flexed and resting against the board of the table. Gener- 
ally, lumbar puncture is used. When the needle has entered the sub- 
arachnoid space, a few drops of liquor are allowed to drip off in order to 
ascertain that the needle is correctly placed. 5 cc of air are then slowly 
injected. After removing a few cc of fluid, a further amount of 5 cc of 
air is introduced and a view is taken. After withdrawing a total amount 
of 8 ce of fluid, another view is taken which is eventually supplemented 
with a frontal view produced by rotating the roentgen tube, without 
altering the posture of the head. These views are examined before any 
further amount of air is injected. Is the position of the head such that the 
fourth ventricle and the aqueduct are brought forward in these views, 
this is an affirmation that the air is entering and the injection can there- 
fore be continued by introducing a further amount of 5 cc into the ven- 
tricular system. No further amount of air is required unless the ventricular 
system is dilated. If more air is introduced, this quantity is moved into 
the cisterns and on the convexity. If, on the contrary, no air can be seen 
in the fourth ventricle in the first views produced, the attempt to obtain 
{lling of the ventricular system by carrying on with the same rate of 
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Fig. 7 a. Fig. 7 b. 


a) The ventricular system filled. 

b) After filling the cisterns dorsal to and 
above the cerebellum, the head posture 
was changed for filling of the cisternae 
pontis, interpeduncularis and ambiens. 
Air remains above the cerebellum, in the 
cisterna venae magnae and in the cistern 
above the third ventricle. The anatomy of 
the posterior fossa is thus clearly outlined. 
Sketch to b) 

1. Cisterna pontis 
» interpeduncularis 
»  chiasmatis 
>» magna 

. The cistern abov e the cerebellum 

. Cisterna venae magnae Galeni 

. » ambiens 

8. The cistern above the third ventricle 


injection and the head posture unchanged will as a rule be futile. The 
views already produced will give the necessary information as to the route 
taken by the air and the posture of the head must be modified accordingly. 
Thus, if the air is present dorsal to the cerebellum the degree of flexion 
was too sharp and should be slightly reduced. A further amount of 5 cc 
of air has to be injected and another view produced. On the other hand, 
if the air lies in the cisterna pontis the head has been flexed insufficiently 
and the posture has to be rectified before any further injection of air takes 
place. In Figs. 5 a—b, the air is at first seen to pass from the cistern 
magna over the cerebellum to the cisterna venae magnae cerebri but no 
air enters the ventricular system. The head was consequently too muc 
flexed. By reducing the degree of flexion, a posture has been attaine 
which enables the air to pass into the ventricles (Fig. 5 c). According t 
our experience, it would not have been possible in this case to obtai 
satisfactory filling of the ventricular system by further injection of ai 
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Fig. 8 a. Fig. 8 b. 


a) Air filling of the ventricular system by cisternal puncture. The air passes 
practically directly from the point of the needle through the foramen of 
Magendie. 

b) Rapid rate of injection. Air not only in the fourth ventricle but also in the 
dorsal as well as in the ventral cisterns of the posterior fossa (Cf. Fig. 7b). 


without altering the posture of the head. Some filling of the ventricular 
system may however be obtained in the manner described before 7. e. 
by increasing the speed of injection. 

Already before examining the films, some information may be ob- 
tained as to the route taken by the air. If the patient experiences no 
sensations in the head, after 10 cc of air have been introduced, this is a 
sign that the air enters the ventricular system (on condition, of course 
that no extra-cranial blockage exists). If the air passes to the convexity 
the patient may immediately feel some headache located to the back 
of the head or to the temples which indicates that the air has entered the 
cisterna ambiens. A certain heaviness or pressure, but no real headache, 
may be felt in the forehead or over the vertex, if 10—15 cc of air have 
entered the ventricular system before the corresponding amount of fluid 
has been evacuated. This discomfort disappears, however, as soon as 
fluid has been withdrawn. Headache following encephalography seems 
to have its sole cause in the presence of air over the convexity. 

We consider it necessary to take views during the passage of the air. 
It is not sufficient, as KrisTIANSEN and VoeT have claimed, to use 
fluoroscopy. In consideration of the patient only small amounts of air 
should be used and these are difficult to detect except in the lateral 
ventricles. Also for technical reasons is fluorscopy not easily applied, 

\ore operators being required. When the complete examination, inclusive 
the puncture, can be made by the radiologist alone, as in our depart- 
ent, the clinician is relieved of some work. The view shown in Fig. 6a 
s been obtained with the head in such a position that the air passes 
e fourth ventricle and the aqueduct. When sufficient air has entered 
e ventricular system, the head is shifted to the erect posture and a 
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Fig. 9. Air introduced by lumbar puncture. Only the ventricular system is filled. (20 ce 
of air, the ventricular system being slightly dilated.) 


further amount of 5 cc is introduced to visualize the cisterna pontis 
(Fig. 6 b). If the complete topography of the posterior fossa is desired, 
this is best achieved in the following way. After visualizing the fourth 
ventricle and the aqueduct, the forward flexion of the head is increased, 
a further amount of air is introduced which passes dorsally around the 
cerebellum. Thereafter the head is dorsiflexed. The air present in the 
cisterna magna then rises into the cisterna pontis (more air can be intro- 
duced if necessary). A view taken at this moment (Fig. 7 b) shows a small 
remainder of air around the posterior and superior parts of the cere- 
bellum and at the same time there is air in the ventral cisterns. A com- 
plete visualisation of the anatomy of the posterior fossa has thus been 
realized. 

If the injection is carried out by means of cisternal puncture, the air 
will follow the pathway shown in Fig. 8. When the rate of injection is 
slow, the air passes practically directly from the vallecula through t 
foramen of Magendie to the fourth ventricle. Since the needle lies in t 
cisterna magna, the same degree of choice is not present with regard 
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Fig. 10 a. Fig. 10 b. 


a) Ventriculography. The arrow points to the blockage of the aqueduct, the 
upper part of which is slightly dilated. 

b) Encephalography by lumbar puncture. Stenosis of the aqueduct. The fourth 
ventricle filled. The cisterna above the third ventricle stretched and dis- 
placed basally. No thickening of the quadrigeminal plate or the pons. 


the alteration of the posture of the head. If the rate of injection is too 
rapid for the air to pass into the fourth ventricle, it will also in this case 
escape through the cisterns (Fig. 8 b). The air in the cisterna magna will 
rise up through the cisterna pontis to the cisterna chiasmatis and up over 
the convexity, if the patient lies down immediately after the needle has 


been removed. From reasons accounted for, the air will also as a rule 
spread over the convexity, if great amounts of fluid have been withdrawn 
prior to the injection of air. Since the head must have forward flexion 
when the cisternal puncture is employed, the head is automatically 
brought in a position favourable for the air to pass through the foramen 
of Magendie. This would seem to provide a simple explanation of the 
frequent statements made in the literature that better filling of the ven- 
tricular system is obtained by cisternal puncture than when the lumbar 
route is used. Without especially paying attention to it, the operator has 
achieved a posture of the patient’s head which is just the one favourable 
for the passage of the air into the ventricular system. With the use of the 
lumbar method, sufficient attention may not have been given to the 
positioning of the head and the posture assumed may therefore have been 
fairly erect, 7. e. less favourable for a filling of the ventricular system. Thus, 
the decisive factor is the positioning of the head and in this respect it has 
no importance whether the cisternal or the lumbar puncture is used. 
This is illustrated in Fig. 9, showing encephalography by lumbar puncture, 
wire all the air (20 cc) was intentionally placed in the ventricular system 
and none over the convexity. From a technical point of view, the lumbar 
roite is preferred because the puncture is then made at some distance 
from the skull. The operator consequently can move more freely when 
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changing cassettes and making tube adjustments. Further, there is 4 
greater choice of head postures and the air can more easily be directed to 
the exact regions to be examined. 

There is divergence of opinion with respect to the advisability of 
using encephalography in cases of increased intracranial pressure bit 
this question cannot be fully discussed here. We have often found 
possible to carry out encephalography in such cases, but then cisternal 
and not lumbar puncture should be applied because the former method 
supplies immediate information about an eventual obliteration of the 
cisterna magna. If fluid escapes, a cautious introduction of 5—10 cc of air 
can be made, as already FLUGEL points out. We do not evacuate fluid 
beforehand, however, but views are produced during the introduction of 
the first 5 cc of air. It depends on the findings of these first views, whether 
the examination should be interrupted or if it can be continued by i 
troducing further amounts of air. 

It is “always rather hazardous to indicate the degree of accuracy 
obtained by any encephalographic method. Many factors influence the 
results, the selection of material not being the least important. The state- 
ment made by von THurRGo that successful filling of the ventricular 
system were always secured by means of cisternal puncture, whereas the 
lumbar method were a failure in about 20—25 per cent of cases, is cer- 
tainly wrong. One reason for this lies already in the circumstance that the 
foramen of Magendie is sometimes absent, a fact which is well known by 
anatomists as well as by neurosurgeons. In such cases there is no other 
passage available to the fluid than through the lateral foramina. The 
following figures, covering a period of eight months, may serve to indicate 
the percentage in our practice. Out of 152 lumbar encephalographies, 142 
were satisfactory with respect to the air filling. In 19 out of these latter, 
encephalography had been performed elsewhere (by cisternal or lumbar 
puncture) and no filling of the ventricular system had been obtained, 
and in a further 5 cases the amount of air was insufficient for filling the 
third and fourth ventricles as well as the aqueduct, which were the actual 
regions to be examined. Among the 142 cases mentioned, there were |! 
eases of expanding processes of tumour type in various situations, mainly 
near the third ventricle. Of the 10 cases where no filling of the ventricular 
system was obtained, had four been subjected to cisternal puncture the 
day before with haemorrhage in two cases. In one of these the air did 
not rise intracranially but was observed to remain in the upper cervical 
spine, with upper limit at the level of the atlas; in another one the air had 
passed intracranially but not into the fourth ventricle. In the two °e- 
maining cases, the air passed subdurally. This also happened with the 
air previously injected by cisternal puncture. When the total amount 
or only part of the air passes subdurally by cisternal puncture, this co n- 
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n unication has been observed to persist for some time. It is not possible, 
a a rule, to secure filling of the subarachnoid space or the ventricular 
s stem by an immediately following lumbar puncture: the air will pass 
b, the previously established connection to the subdural space. In one 
c. se where no filling was obtained, the clinical symptoms definitely in- 
dcated syringomyelia; in another case (described more fully below) 
stenosis of the aqueduct was established. In the four remaining cases 
wiere no filling of the ventricular system was obtained, could no ex- 
panation be derived either from the clinical picture of the patient or 
from the history. The unsatisfactory filling in these cases must thus be 
dre either to errors of technique or to the absence of the foramen of 
Magendie. 


The case of aqueduct-stenosis was a man of 56 years, who in 1946 during two weeks 
in the spring had suffered from vertigo and headache over the eyes. On one occasion, in 
the autumn of the same year, he had another fit of vertigo of short duration with un- 
steadiness of gait. In March 1948, his gait was ataxic and he felt numbness of short dura- 
tion in right arm and leg. The last year: change of personality, torpidity. Status: negative 
except for the pharyngeal reflex which was missing. The encephalographic finding by 
lumbar puncture is shown in Fig. 10 b. Air entered the cisterna magna and passed into the 
fourth ventricle but did not rise to the aqueduct. The air to the dorsal side and over the 
cerebellum is of normal appearance; the cisterna pontis is not changed, nor is the cisterna 
ambiens. The cistern above the third ventricle was airfilled. It was placed exceptionally 
low and had a. rather straight shape, indicating hydrocephalus. Ventriculography was 
performed on account of this findings (Fig. 10 a) and symmetrical hydrocephalus was 
established. Only a small part of the aqueduct nearest to the third ventricle filled. The 
appearance of the blockage suggested that the stenosis was of inflammatory origin and 
not caused by tumour. From a correlation with the encephalographic finding, which 
showed the air outlining the quadrigeminal plate and the pons, it was definitely established 
that no expanding process could be present at the level of the stenosis. The operation 
(NorLEN) confirmed the diagnosis. The tonsils of the cerebellum were pushed apart and 
the fourth ventricle was explored. No fluid escaped from the foramen of the aqueduct, 
which could be detected with difficulty. It was found to be considerably constricted. 
No tumour could be seen in the vicinity and it was therefore decided to insert a spiral. 
The stricture could be easily forced by a rubber catheter No. 7. The spiral was inserted and 
plenty of fluid escaped. As already observed by HynpMAN, a combination of ventriculo- 
graphy is of great value in certain cases, but this is seldom rememb~red. The case de- 
scribed may serve as an illustration of the value of the combined examination. 


The basic principles of the technique and the usefulness of the method 
described may be illustrated also by a tumour case. 


A boy of 8 years had symptoms of diabetes insipidus and increasing visual failure 
for two weeks. He arrived to the roentgen department having been subjected to the injec- 
tion of air elsewhere. Fig. 11 a shows the air filling. No definite diagnosis could be made, 
bu: a peculiar feature was that with patient in supine position the air in the cisterna 
por tis had an upward-directed concavity. It was therefore considered necessary to have 
an ther investigation carried out to clarify the anatomical conditions by our method. 
In Fig. 11 b the fourth ventricle, the aqueduct and the posterior part of the third ven- 
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Fig. 11. Suprasellar expanding 
process (Cf. the text). 


tricle are visualized with no changes in these parts. When 10 ce had been transferred to 
the ventricular system, a further amount of 5 cc was introduced with the head in position 
for filling the cisterna pontis. Thereafter, the patient was placed in supine position for the 
view shown in Fig. 11 c. In this figure, an upward displacement of the anterior part of 
the third ventricle can be seen and also, in the upper part of the interpeduncular cistern, 
the projecting pole of the tumour (at operation the tumour was found to be a seminoma- 
metastasis). 


It should always be attempted, in pneumographical diagnostics, to 
secure filling of all the parts that are necessary for obtaining a definite 
ciagnosis. It has been disputed whether small amounts of air are sufficient 
to get information about the convexity. In our experience this as a rule is 
possible if an appropriate technique is used. When 15 cc have been in- 
troduced for filling the ventricular system, a further amount of 10 cc 
can be used for first visualizing in turn the cisterns and thereafter for 
transfer to the convexity. When the air has finally accumulated in the 
sulci, no further transfer is possible. It is true that nothing can be svid 
about eventual changes in such regions of the convexity that have rot 
received any air. If, however, the head is symmetrically placed, when the 
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Fig. 12. Atrophic process parietally 
on the convexity (Cf. the text). 


air rises through the cisterns to the sulci, this will in the first place run 
through the widest passages where the least resistance is encountered. 


Fig. 12 is derived from a girl of 12 years. After studying the view reproduced in 
Fig. 12 a, which shows filling of the fourth ventricle, the aqueduct and the posterior part 
of the third ventricle, and after estimating from the accumulation of air in the lateral 
ventricles their approximate width, an amount of about 15 cc was moved into the 
ventricles. The head was thereafter extended and 5 cc were introduced to be transferred 
through the cisternae pontis and ambiens up over the convexity. The views susbse- 
quently produced, Figs 12 b and c, show large accumulations of air in the parietal 
region of the convexity. In such a case a more complete visualization of the convexity 
is not needed. The information required could be obtained with an amount of 20 ce of 
air. An atrophic process of this kind in a child is an absolute indication for arterio- 
graphy and an arterio-venous aneurysm in the affected region was also demonstrated 
by this method. 

Fig. 13 shows the result of an examination carried out with 20 ce on a child. An amount 
of 10 cc was allowed to pass into the ventricular system (the examination was performed 
under general anaesthesia), a further amount of 5 cc was introduced into the cisterna 
pontis and made to pass parietally into the sulci, with patient in sitting position. Then a 
further amount of 5 ce was introduced with the head in the same position and the patient 
was placed in supine position. Fig. 13 a illustrates the distribution of air now obtained: 
n» dilatation of the anterior horns and the parietal sulci were normal. The head was 
thereafter dorsiflexed and the view in Fig. 13 b was produced (lateral view in axial posi- 
tion). In this position, the air will seek its way along the base of the skull to the frontal 
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Fig. 13 a. Fig. 13 b. 


Fig. 13. Atrophic process frontally on the convexity (Cf. the text). 


pole. Generally, the head must be raised from the dorsiflexed posture to allow the air in 
the subfrontal parts to mount over the anterior lobes. This was not necessary in the actual 
case. In spite of the less favourable posture, the air sought its way to the atrophic region. 
The whole ventricular system and the convexity were visualized by an amount of 20 cc 
of air. 


SUMMARY 


A description of the encephalographic technique used at the Roentgen Department 
of the Seraphimer Hospital is given. Its field of application is illustrated by a few patho 
logical cases. Generally, an amount of 25 cc of air is sufficient for an examination of the 
convexity and the ventricular system with the aid of the method described. In principle 
this method implies that at first the different parts of the ventricular system are visualized 
in turn with 10—15 ce of air and subsequently the cisterns and the convexity with 10 cc 
in the order mentioned. 


ZUSAMMENFASSUNG 


Die in der Réntgenklinik des Serafimerkrankenhauses verwendete enzephalo- 
graphische Technik wird beschrieben. Ihr Indikationsgebiet wird durch einige patho 
logische Fille veranschaulicht. Gewoéhnlich reicht die Menge von 25 ccm Luft bei Ver- 
wendung der beschriebenen Methode fiir die Untersuchung der Konvexitaét und des 
Ventrikelsystems aus. Im Prinzip besagt diese Methode, dass zuerst die verschiedenen 
Partien des Ventrikelsystems eine nach der anderen mit 10—15 cem Luft sichtbar 
gemacht werden und darauf die Zisternen und die Konvexitit in der erwihnten Reiher 
folge mit 10 ccm. 


RESUME 


Description de la technique utilisée pour l’encéphalographie 4 la Division Radio- 
logique de l’H6pital des Séraphins. Quelques cas pathologiques sont rapportés pour 
montrer son champ d’applications. En général 25 ce d’air sont suffisants pour l’exam« 
de la convexité et du systéme ventriculaire quand on se sert de la méthode décrite i 
En principe elle implique que les diverses parties du systéme ventriculaire soient d’abor: , 
& tour de réle, rendues visibles par 10—15 ce d’air, et que la cisterne et la convexité 
soient ensuite par 10 cc, le tout dans l’ordre mentionné. 
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FROM THE ROENTGENDIAGNOSTIC DEPARTMENT OF THE CAROLINE HOSPITAL, 
STOCKHOLM, SWEDEN (CHIEF: PROFESSOR AKE AKERLUND) 


THE IMPORTANCE OF THE PRONE POSITION IN THE 
ROENTGENOLOGIC DIAGNOSIS OF SLIGHT 
MITRAL DISEASE!’ 
by 


Sven Roland Kjellberg 


li is a fairly common custom among physicians to attach little or no 
importance to the clinical sign of mitral valve disease if there are no 
roentgenological signs of enlargement of the heart or of vitium configura- 
tion. This is especially true in cases with non-characteristic systolic mur- 
murs which may be discovered accidentally and are without pathological 
significance. As an example it can be mentioned that a very high percentage 
of systolic and, in certain cases, even diastolic murmurs occur in persons 
with no other heart deformity than a flat heart form, the so-called cake- 
shaped »flat» heart. That this is evident can be shown from a review of 43 
such cases carried out at the Caroline Hospital. It would also appear from 
this in vestigation that the physical working capacity of these patients is 
often somewhat lowered in comparison with that of normal people. It is 
possible that, to a certain extent, this may be due to the fact that at an 
early age — usually already in the school-years — these patients have been 
wrongly diagnosed as valvular heart disease, and, because of this, have 
been excused from gymnastics and other physical exercises. Also many 
have been lectured on the importance of sparing their heart at school-age. 

How then does this stand in relation to the roentgenologic vitium 
diagnosis of valvular heart disease especially in reg: ard to mitral disease 
in its early stage or in so-called mild cases? If the more usual method 
of examining these patients in the sitting or standing position is employed 
they often escape being diagnosed. The reason for this is that, when the 
upright position is used, gravity causes the blood to flow down into th 
lower extremities and abdomen. Thus the return of the blood to the hear' 
is diminished and the different cavities of the heart are insufficientl) 
filled. When the flow of the blood to the heart is diminished, the actior 
of the heart is increased so as to compensate for the drop in bloo: 
pressure in the aorta, and accordingly as the pulse rate increases ther 
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PRONE POSITION IN DIAGNOSIS OF SLIGHT MITRAL DISEASE 


Fig. 1 a. Fig. 1b. 


ig. | a & b. Normal picture of the heart in the prone position. On the frontal picture 
the ceral ray is at an angle of 30° caudally. 


Fig. 2 a. Fig. 2 b. 


Fig. 2a&b. Mitral stenosis in the prone position. Clearly shown dilation of 
} 
the left auricle. 
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Fig. 3 a. Fig. 3 b. 


Fig. 3 a & b. The same patient in the upright position. 


is a decrease in the volume of the heart as has been previously pointed 
out by Larsson and myself. 

If slight disease of the heart is to be shown roentgenologically, more 
especially if it is of such a degree that an enlargement of one or more of 
the cavities takes place, the heart must be filled with enough blood to 
to fill the different cavities fully. This is effected most simply by placing 
the patient in the recumbent position and preferably prone. The return 
to the heart of the blood collected in the legs and abdomen then increases 
considerably. The stroke and minute volume of the right ventricle in- 
creases and a larger quantity of blood is forced through the pulmonary 
circulation into the left heart. The left auricle is then forcibly filled and 
expands to its fullest extent. When examining patients in this position 
it will be noticed how the pathologically dilated auricle now curves out 
in all directions: it increases to the right, it pushes the oesophagus back- 
wards and raises the bronchi upwards so that the angle of bifurcation 
increases. This appears with desirable clarity from the case reported 
below (fig. 2). On roentgen examination in the standing position, this 
patient had neither an enlargement of the heart nor evidence of patho- 
logical configuration (fig. 3). 


180 

. 

h 
* : 

a 

> 

in 
f th 
4 wh 
cil 
pa 

as 
m¢ 
an 
mu 
the 
ma 
fac 
ca 
ml 
Re 

L 


PRONE POSITION IN DIAGNOSIS OF SLIGHT MITRAL DISEASE 181 


Case 1. Married woman aged 47 years. She contracted polyarthritis at the age of 
and, in connection with it, a mitral disease. Upon recovery, she had no trouble with 
heart and was able to perform heavy tasks such as hay marking, For the past few 
irs, however, she has noticed shortness of breath, her heart beats more vigorously 
‘ticularly when she is lying down. For this reason she has had more difficulty in sleeping. 
few weeks before she was admitted to hospital the patient collapsed whilst hurrying 
to catch a train. On auscultation a systolic murmur as well as a very powerful crescendo 
m wmur can be heard. Blood pressure 120/75. 

Roentgen. Heart volume in standing position total 590 cc, per m* bodily surface 
38) ec, in the recumbent position total 810 cc. Neither an enlargement of the heart nor 
viiium configuration can be observed in the standing position. In the prone position, 
however, a definite dilation of the left auricle is manifest. Total haemoglobin amount 
525 gr in 100 % relative haemoglobin value. 


When studying the left auricle one should bear in mind that it varies 
in size during the cardiac cycle, so, in order to catch it when it is largest 
the exposure should be made at the termination of the ventricular systole 
when the T wave ends. 

The forcible filling out of the chambers of the heart and the pulmonary 
circulation in the recumbent position often makes itself clinically ap- 
parent when patients with mitral disease have cardiac difficulties upon 
assuming this position: the heart beats more vigorously, they become 
more dyspneic. For these patients the upright position brings about 
an unloading of the heart as does vene-:ection. 


SUMMARY 


In order to diagnose diseases of the heart roentgenologically, the chambers of the heart 
must be filled to a maximum. This is most simply effected by examining the patient in 
the recumbent position. 


ZUSAMMENFASSUNG 


Zur réntgenclogischen Diagnose leichter Herzfehler miissen die Raume des Herzens 
maximal ausgefiillt sein. Dies gilt besonders bei leichten Mitralfehlern. Es wird am ein- 
fachsten durch Réntgenuntersuchung des Kranken im Liegen erreicht. 


RESUME 


Pour diagnostiquer radiologiquement des vices cardiaques légers il faut que les 
cavités du coeur soient remplies au maximum. Cela s’applique spécialement aux lésions 
mitrales peu accentuées. Le procédé le plus simple consiste 4 examiner aux Rayons 
Roentgen le malade en position couchée. 
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DAG B. CARLSTEN 


In Memoriam 


Swedish and Scandinavian radiology has suffered an irreparable loss 
through the untimely death on February 20th 1949 of Dr. Dac B. Canrt- 
sTEN, M. D., Director of the Radiological Clinic of Malmé General Hospital. 

The cause of death was a cerebral haemorrhage during his convales- 
cence from pneumonia which his strong physique had enabled him to 
throw off. During the previous months he had suffered from one or two 
attacks of unconsciousness. Although there had been no residual paralysis. 
the warning nature of these attacks was already evident to him from the 
start. 

Dag Carlsten’s curriculum vitae is simple and easily told. He was born 
and grew up in Stockholm where he matriculated at Norra Latinlirover <et 
and pursued all his medical studies at the Caroline Institute. He finan ed 
his academic studies by means of summer appointments at various hea 'th 
resorts and spas, advancing rapidly from physiotherapist to assist nt 
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p! ysician and finally to independent spa physician. His roentgenological 
tr ining was unbelievably short but fantastically intense and effective. 
Fir altogether 15 months he was assistant at the Roentgen Institute 
of the Serafimer Hospital in the famous school of Professor Gésta Fors- 
se |. This was his only instruction in the field of roentgenology; he was 
otaerwise selftaught. Only eighteen months later, in the spring of 1917, 
he defended his thesis for the degree of Doctor of Medicine as the first of 
Gi.sta Forssell’s alumni. The subject of his thesis was the roentgenological 
di.gnosis of affections of the nasal accessory sinuses and Professor Fors- 
se!l himself was the opponent. At that time this thesis was a standard 
werk in this special field and was for long a reference book often consulted 
and highly appreciated by the oto-rhino roentgenologists of Scandinavia. 

After a few years’ appointment as head of the Roentgen Department 
at the Military Hospital 1 in Stockholm, Carlsten, not yet 30 years of age, 
at the New Year in 1918 entered the duties of the appointment as roent- 
genologist at Malmé General Hospital, where he after a few years obtained 
a position as a head physician of the Radiological Department of this 
Hospital and he remained there for more than three decades. 

In this position he achieved outstanding results in his work and his 
many and important practical contributions have been justly appreciated 
and gratefully remembered by his numerous colleagues both in- and out- 
side the hospital, by his patients and by the board of Directors of the 
Hospital. 

Despite his strenuous practical work at the hospital, which occupied 
the major part of his time, Carlsten continued his scientific work in 
lectures and publications, mainly on the subjects of sialography and 
dosimetry. 

Under Carlsten’s competent, wise and conscientious leadership, the 
development of the practical roentgenological work at the hospital was 
considerable and continuous. His old and beloved roentgen department 
therefore gradually became too small. In the autumn of 1942, Carlsten 
had the great satisfaction of moving his entire department to a new, 
spacious, modern and well-equipped institution, the Radiological Clinic. 
This contained entirely separate departments for diagnostics and therapy 

1 addition to living quarters for the roentgenologists and nurses. 

Dag Carlsten enjoyed the confidence of his colleagues to the full. Fol- 
lowing the founding of the Swedish Radiological Association in 1923, he 
held the responsible position of treasurer for more than two decades, 
carrying out his duties in an exemplary manner. 

Dag Carlsten’s circle of friends will always remember him as a brilliant 
coleague, a warm-hearted and faithful friend and an indefatiguable 
spr2ader of gladness. His intellectual gifts were abundant, he was a homo- 
ger eous and upright personality, an amiable and courteous colleague with 
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great practical understanding, a wise and mature judgement and a neve -- 
failing stream of refreshing and pithy humour. But there was also much 
seriousness behind the screen of his jokes and a warm understanding f 
his fellow men, whether they were his colleagues, his patients or his pe: 
sonnel. Dag Carlsten’s intellectual interests were numerous. His knowled, 
of literature, philosophy and poetry — both ancient and modern 
was extensive and he delighted in quoting poetry from the remarkab 
store of his memory. 

His love of life was exceptional, but he was able to smile at deata. 
Viait, dum viaxit, laetus. Such was Dag Carlsten when I first met him 
45 years ago and such did he remain throughout the years in which | 
had the unforgettable privelege of being counted among his closest 
friends. His family life was extremely happy and he is mourned by his 
wife, four children and his grandchildren. He ended his life beloved of 
the gods. Suddenly, in the full force of his intellect, he departed from 
life, spared the trials of a lengthy illness. 


Dag Carlsten’s friends thank him for all he has given them. Requiescat 
in pace! 
Ake Akerlund. 
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